This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



L 


Hits 


Search Text 


DB 


Time stamp 


Number 










1 


2 


608221 9.pn. 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM.TDB 


2002/10/31 
12:27 


2 






USPAT 


2002/10/31 
12:26 


3 






USPAT 


2002/10/31 
12:26 


4 






USPAT 


2002/10/31 
12:26 


5 






USPAT 


2002/10/31 
12:27 


6 






USPAT 


2002/10/31 
12:27 


7 


291 


74/51 2.ccls. and cable 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2002/10/31 
12:28 


8 


175 


(74/512.ccls. and cable) and arm 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMJTDB 


2002/10/31 
12:36 


9 






USPAT 


2002/10/31 
12:31 


10 






USPAT 


2002/10/31 
12:31 


11 






USPAT 


2002/10/31 
12:31 


12 






USPAT 


2002/10/31 
12:31 


13 






USPAT 


2002/10/31 
12:31 


14 






USPAT 


2002/10/31 
12:31 


15 






USPAT 


2002/10/31 
12:32 


16 






USPAT 


2002/10/31 
12:32 


17 






USPAT 


2002/10/31 
12:32 


18 






USPAT 


2002/10/31 
12:32 


19 






USPAT 


2002/10/31 
12:32 








USPAT 


2002/10/31 
12:33 


21 






USPAT 


2002/10/31 
12:33 



Search History 10/31/02 12:38:28 PM Page 1 



c:\apps\east\bin\default.wsp 



MM 

22 


0 


mimm»"^» / A J BnMt _■ ■ • 

G005G/01/14.IPC. and cable 


USPAT; 


2002/10/31 








US-P PUB; 


12:37 








EPO; JPO; 










DERWENT; 










IBIVLTDB 




23 


0 


G005G001/14.IPC. and cable 


USPAT; 


2002/10/31 








US-PGPUB; 


12:37 








EPO; JPO; 










DERWENT; 










IBM_TDB 




24 


476 


G05G001/14.IPC. and cable 


USPAT; 


2002/10/31 








US-PGPUB; 


12:37 








EPO; JPO; 










DERWENT; 










IBM_TDB 




ZS 


AAA 


(uU5uuui/i4.lrC and cable) and pedal 


USPAT; 


m r\t\ m # ,4 m /m ^ 

2002/10/31 








US-PGPUB; 


12:38 








EPO; JPO; 










DERWENT; 










■ BBS 

IBM_TDB 




2b 


225 


((G05G001/14.IPC. and cable) and pedal) 


USPAT; 


MM MM / ^ M /M ~4 

2002/10/31 






ana lever 


US-PGPUB; 


«g M. O O 

12:38 








EPO; JPO; 










DERWENT; 










IBMJTDB 





Search History 10/31/02 12:38:28 PM Page 2 
c:\apps\east\bin\default.wsp 



L 


Hits 


Search Text 


DB 


Time stamp 


Number 










1 


2 


608221 9.pn. 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBMTDB 


2002/10/31 
12:27 


2 






USPAT 


2002/10/31 
12:26 


J 






USPAT 


2002/10/31 
12:26 


>l 
■* 






USPAT 


2002/10/31 
12:26 


cz 
o 






USPAT 


2002/10/31 
12:27 


6 






USPAT 


2002/10/31 
12:27 


7 


291 


74/512.ccls. and cable 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM.TDB 


2002/10/31 
12:28 


8 


175 


(74/51 2-ccls. and cable) and arm 


USPAT; 
US-PGPUB; 
EPO; JPO; 
DERWENT; 
IBM.TDB 


2002/10/31 
12:28 



Search History 10/31/02 12:29:00 PM Page 1 
c:\apps\east\bin\default.wsp 



d2) United States Patent 

Forssell et al. 



US006364046B1 

do) Patent No.: US 6,364,046 Bl 
(45) Date of Patent: Apr. 2, 2002 



(54) METHOD FOR ACTIVATION OF A SAFETY 
ARRANGEMENT IN A VEHICLE 

(75) Inventors: Jonas Forssell, Gotcborg; Christer 
Hjelmer, Alingsas; Jan Ivarsson, 
Billdal; Lotta Jakobsson, GrSbo; Ase 
Lund, Vastra Frolunda; Mats Moberg, 
Billdal; Richard Nilsson, Molndal; 
Emma Tivesten, Goteborg, all of (SE) 

(73) Assignee: AB Volvo (SE) 

( * ) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 0 days. 

(21) Appl.No.: 09/101,958 

(22) PCT Filed: Jan. 30, 1997 

(86) PCT No.: PCT/SE97/00143 
§ 371 Date: Dec. 10, 1998 

§ 102(e) Date: Dec. 10, 1998 

(87) PCT Pub. No.: WO97/28029 
PCT Pub. Date: Aug. 7, 1997 

(30) Foreign Application Priority Data 

Jan. 30, 1996 (SE) 9600335 

Jan. 30, 1996 (SE) 9600336 

(51) Int. CI. 7 B60T 13/70 

(52) U.S. CI 180/275; 180/282; 74/512; 

303/20; 303/15 

(58) Field of Search 1S0/275, 274, 

180/282; 74/512, 513, 514, 560, 561; 301/20, 
15, 166, 122, 152, 122.03 

(56) References Cited 

U.S. PATENT DOCUMENTS 
3,810,520 A * 5/1974 Iwata et al 180/275 



3,945,672 A ♦ 3/1976 Wong 180/275 

4,569,663 A * 2/1986 Miller et ai 74/512 

4,799,570 A • 1/1989 Andersson et al 180/275 

4,964,485 A * 10/1990 Miele 180/275 

5,217,280 A * 6/1993 Nykcrk ct al 74/512 

5350,036 A • 9/1994 Shima 180/273 

5,563,355 A * 10/1996 Pluta et al 74/512 

5,848,662 A * 12/1998 Sakaue 180/274 

5,937,707 A * S/1999 Rixon et al 74/512 

5,970,817 A * 10/1999 Ichiba 74/512 

5,983,746 A * 11/1999 Nawata et al 74/512 

5,996,439 A ♦ 12/1999 Elton et al 74/512 

FOREIGN PATENT DOCUMENTS 

DE 2 135 151 Al 1/1973 

DE 37 41 881 Al 7/198S 

DE 44 09 285 Al 10/1994 

DE 195 15 852 Al 11/1995 

* cited by examiner 

Primary Examiner— Lanna Mai 
Assistant Examiner— Hau Phan 

(74) Attorney, Agent, or Eirm— Lerner, David, Littenberg, 
Krumholz & Mentlflc, LLP 

(57) ABSTRACT 

Apparatus and methods are provided for the activation of a 
safety device associated with a vehicle pedal in a vehicle 
including an engine compartment, a pedal arm, a push rod 
connected to the pedal arm, and an acting rod for acting upon 
the push rod, the apparatus comprising an actuator for 
releasing the push rod from the pedal arm upon actuation 
thereof, and a sensor for actuation of the actuator in response 
to detection of a condition of the vehicle corresponding to a 
collison, the sensor being disposed in a zone within the 
vehicle defined by first and second distances displaced from 
the front edge of the vehicle, these distances being selected 
whereby the zone defines a location in which deformation 
occurs upon a collision at a predetermined speed and cor- 
responding to minimum and maximum time delays for 
activation of the sensor after deformation of the vehicle. 

19 Claims, 5 Drawing Sheets 
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METHOD FOR ACTIVATION OF A SAFETY improved arrangement which is primarily intended for 

ARRANGEMENT IN A VEHICLE vehicles, and which provides for quick and effective release 

SUMMARY OF THE INVENTION of a brake P edal from a P usn rod in the evenl of a collision. 
THe present invention relates to apparatus for activation of , %*^? T ' su ^ h relea ? e ™ st lake P Iace f betoe Pf of 
a safety device in a vehicle. More specifically, the present 5 * he . dr T lme of the vehlde has come int0 contact Wlth the 

invention relates to a method for such activation. Still more booster. 

particularly, the present invention can be applied in connec- } n accordance with the present invention, this and other 

tion with activation of a safety device for brake pedals in objects have now been realized by the invention of apparatus 

motor vehicles. for activation of a safety device associated with a vehicle 

BACKGROUND OF THE INVENTION 10 pedal in a vehicle including a front edge, an engine 

compartment, a pedal arm, a push rod connected to the pedal 

In the held of vehicles, such as passenger cars, it is arm, and acting means for acting upon the push rod, the 

common to use brake systems which comprise a brake pedal apparatus comprising an actuator for releasing the push rod 

which is connected to a push rod which in turn is connected from tne dal arm actua(ion mereof 5 a ^ for 

to the servo mechanism of the brake system, i.e., the 15 acluation of the actuator in l0 detection of a 

so-called brake booster. The brake booster is normally condition of lne vehide co t0 a collisi tne 

arranged in the rear part of the engine compartment of the sensor being disposed in a pred 7 lerm * ed zone the 

ve IC ^* . . vehicle, the predetermined zone being defined by a first 
In the event of a head-on collision, a deformation ot the distance proximate to the front edge of the vehicle and a 
front part of the vehicle normally occurs. In some cases, this 20 second distance distal from the front edge of the vehicle, the 
deformation can be so powerful that the front part is fa st and xcoa6 distanC es being selected whereby the De- 
compressed, which causes the engine and other components determined zone defines a location in which deformation 
in the engine compartment to be pressed against the brake occurs upon a al al least a prcdctcrmincd spccd and 
booster with a high force. This causes the brake booster to corresponding to a time delay between a minimum time 
exert a high force upon the push rod, which in turn causes 25 delay corresponding to the first distance and a maximum 
the brake pedal to impart a short but intensive blow on the lime delay corresponding to the second distance for activa- 
foot of the driver, before any deformation of the firewall lion of the sensor afler such deformation. 

takes place. In this manner, the pedal is caused to pivot into Iri 0 ^ rrIn „ M n . ,• ... . . , ■ , , 

. e r , ,. . . r ,. In accordance with one embodiment, the vehicle includes 

the passenger compartment of the vehicle in a direction „, i„ nt . ( nnm ■ • . , , . ■ . , - . c 

j ,u j • t>u- • i i . l i i at ieasl onc n g ld body, and wherein at least one of the first 

towards the driver. This is a severe problem since the brake 3D , n j j ; ;„ n _ • „ , . . ■ ... 

. i ■ . . c I * r L and second distances is extended rearwardly in the vehicle 

pedal might cause serious injuries to the feet and legs of the u t , ,u„ • „ r . , 

dr j ver to by the intervening presence of the at least one rigid body. 

r A known brake pedal arrangement which is intended to ,„ ,n acco " iance ™ lh °" e embodiment of the apparatus of 

solve this problem is know from the Swedish Patent No. ** ^ VI ™T I* 16 * 1 !*" compnses a hydraulic 

465,769. Tttis arrangement comprises a push rod which is 35 wh,ch mechanical 'y delec * «* of 

pivotally arranged in the brake pedal arm and which is . ' 

designed with a twisted part which can interact with side In accordance with another embodiment of the apparatus 

edges of the brake pedal arm. If the brake pedal arm (being, of the presenl invenli0n > the sensor comprises a cable 

for example, affected bv the brake booster in a collision) is co ™ ecled 10 lhe actuator, a spring member attached to the 

thus pivoted more than a certain angle in relation to the push 40 ca 1 ble J ot biasm S lhe cable mt0 a firsl biased P 08 ^ 00 in 

rod, the twisted part will affect the brake pedal arm so as to which lhe acIuaIor 15 actuated, and a yoke element limiting 

displace the push rod axially in a direction away from the movement of the cable towards the first biased position, 

pedal arm. In this manner, the push rod can be released from wh , ereb y U P°* detecll °n of ^ d condition the yoke element 

the brake pedal arm in the event of a collision. firftTiS 0 s ^ hmUinS the movement of lhe cabIe ml ° lhe 

Although this previously known arrangement functions **5 rst iase P° sitl0n - 

satisfactorily in most types of collisions, there is a need to ,n accordanc e with another embodiment of the apparatus 

control release of the push rod from the brake pedal arm in of lhe P resent mvention, the apparatus includes a shaft 

a more active manner, for example so that it can be released extending from the pedal arm, the push rod including at least 

even if the push rod has not been pivoted a predetermined one °PP osed surface and being mounted on the shaft, the 

angle in relation to the brake pedal arm. In this manner, 50 actuator comprising a pivoting member pivotally mounted 

release of the brake pedal from the push rod might take place on the pedal arm > lhe nation of the actuator by the sensor 

at an earlier stage during a collision, which would provide comprising pivoting of the pivoting member, the pivoting 

improved protection against feet and leg injuries. member including at least one cam surface for interacting 

Another known arrangement of a similar kind is shown in with ! he a ' [c ™ { one opposed surface of the push rod upon 

European Patent No. 659,615. This arrangement comprises Piling of the pivoting member so as to dismount the push 

a pedal suspension with two arms, between which a pedal is rod tr L om ! he shafl \, In a P retcrred embodiment, the pivoting 

pivoiallv suspended about a shaft. Each arm comprises a mcmbcr * P lv o tall y mounted on the shaft, whereby the 

deformable part with a bearing in which the shaft is sus- disraounting ;of the push rod Irom the shaft comprises ax ially 

pended. If the arrangement is affected by a predetermined dls P lacin S lhe P^h rod out of engagement with the shaft. 

force, the bearings will be detached from the shaft and the 60 In accordance with another embodiment of the apparatus 

brake pedal is released. However, this arrangement implies of me P rescnl invention, the at least one cam surface 

a drawback in that it will not be activated until the drive train comprises a tongue-shaped member protruding substantially 

of the vehicle has begun to penetrate the firewall. perpendicularly from the pivoting member. 

ci iKiUADv r^v -run , K u,r. rTmM ln accordance with the present invention, a safety device 

SUMMARY OF THE INVENTION M {s provided fof wjln a venicle pedal jn / vehic|c 

Consequently, an object of the present invention is to comprising a console, a pedal arm pivolally mounted with 

solve the above-mentioned problems and to provide an respect to the console, a push rod connected between the 
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pedal arm and a control device for the pedal arm including releasing the push rod from the pedal arm in response to the 

at least one opposed surface, a shaft extending from the detecting of the collision, the detecting of the collision 

pedal arm, the push rod being pivotally mounted on the including a time delay between the collision and the releas- 

shaft, the safety device comprising a pivoting member mg of tne P usn r °d, tne time delay being provided by 

pivotally mounted on the pedal arm, the pivoting member 5 disposing the sensor in a predetermined zone within the 

including at least one cam surface for interacting with the at vehicle, the predetermined zone being defined by a first 

least one opposed surface of the push rod upon pivoting of distance proximate to the front edge of the vehicle and a 

the pivoting member so as to dismount the push rod from the f cond distance distal from the front edge of the vehicle, the 

shaft, and an actuator for pivoting the pivoting member ^ and *; cond fiances being selected whereby the pre 

before any part of the engine compartment effects the push 10 dclcrmmcd «™ defines a location in which deformation 

d durin a collision occurs upon a collision at at least a predetermined speed and 

® ' corresponds to the time delay being between a minimum 

In accordance with one embodiment, the pivoting mem- time dday corresponding to the first distance and a maxi- 

ber is pivotally mounted on the shaft, whereby the dismount- mum t j me delay corresponding to the second distance, 

ing of the push rod from the shaft comprises axially dis- According to the present invention, a method is provided 

placing the push rod out of engagement with the shaft. In a 15 for act ivation of a safety device associated with a vehicle 

preferred embodiment, the at least one cam surface com- comprising a console, a pedal arm pivotally mounted with 

prises a tongue-shaped member protruding substantially respect to the console, a push rod connected between the 

perpendicularly from the pivoting member. pedal arm and a control device for the pedal arm including 

In accordance with one embodiment, the safety device of at least one opposed surface, a shaft extending from the 

the present invention includes a sensor for actuation of the 20 pedal arm, the push rod being pivotally mounted on the 

actuator in response to detection of a condition of the vehicle shaft * the method comprising pivoting a pivoting member 

corresponding to a collision. In one embodiment, the actua- mounted on the pedal arm, the pivoting member including at 

tor includes a first hydraulic cylinder connected to the leasl one cam surface for interacting with the at least one 

pivoting member, whereby the sensor causes the pivoting °PP°» n S surface of the push rod upon pivoting the pivoting 

member to pivot in a predetermined direction in response to * member and guiding the cam surface so as to dismount the 

detection of the condition. In a preferred embodiment, the push ™ d from ' * fn ^ °ir CDginC 

....r... j •_ compartment effects the push rod during a collision, 
sensor includes a second hydraulic cylinder connected to the 

c * u j i- r j c . / a * u j r Tn e apparatus according to the present invention corn- 
first hydraulic cylinder for actuating the first hydraulic . y .* * i • .i_ LJ r 

, 7 .1 • V, prises actuation means tor releasing the push rod from the 

cylinder upon mechanical activation ot the sensor. „™ i „ M rt r .* p.u . 

7 ^ 30 pedal arm and a sensor for activation of the actuation means 

In accordance with one embodiment of the safety device m case 0 f detection of a condition generally corresponding 

of the present invention, the sensor comprises a cable to a collision. In accordance with the present invention, the 

connected to the pivoting member whereby the cable is sensor device and the actuation means are arranged to 

actuated by the detection of the condition by the sensor. In release the push rod from the pedal arm before any part of 

a preferred embodiment, the safety device includes a spring the engine of the vehicle or any other pan in the engine 

member attached to the cable for biasing the cable into a first 35 compartment acts upon the push rod. In this way, a quick and 

biased position in which the actuator is actuated, and a yoke effective release of the push rod from the brake pedal arm in 

element limiting movement of the cable towards the first Ihe event of a collision is obtained, 

biased position, whereby upon detection of the position the Furthermore, according to the present invention, a pedal 

yoke element is displaced from limiting the movement of the arrangement comprising a pedal arm with a shaft and a 

cable into the first biased position. 40 particular pivoting element are provided. The pivoting ele- 

In accordance with one embodiment of the safety device ment j 8 P ivotalI y arran S ed °n the pedal arm and also 

of the present invention, the sensor comprises an accelera- comprises at least one cam surface which can cooperate with 

lion sensor, and the safety device includes a ^tensioning lhe ? ush h rod " ^ ™ e «™ ^ urther f 0 ^ 5 actuatab *f 

, i »i_ i t • • means, by means of which the pivoting element can be 

member connected to the pivoting member whereby the f - . , * t jk , . r r ° - 4 , 

*\ 6 . , / 45 torced to pivot so that the cam surface of the pivoting 

acceleration sensor causes the pretensiomng member to . . , . , , , , c 

r . , • element causes the push rod to be displaced out of engage- 
pivot the pivoting member in a predetermined direction in mcm w j m ^ c s j ia f ( 

response to detection of the condition. {n mis manner> ^ push fod can be ^ |hc 

In accordance with one embodiment of the safety device pedal arm before any part of the engine of the vehicle or any 

of the present invention, the least one cam surface obliquely 50 other part in the engine compartment can act upon the push 

extends from the plane of the pivoting member. rod, which provides quick and effective releasing of the push 

In accordance with the present invention, a vehicle is rod from the brake pedal arm should a collision occur, 

provided including the safety device wherein the sensor is According to a particular embodiment, the present inven- 

mounted in a predetermined zone within the vehicle defined lion comprises a sensor device which is arranged to activate 

by a first distance proximate to the front edge of the vehicle 55 me pivoting element to be pivoted about the shaft. Accord- 

and a second distance distal from the front edge of the in S 10 mis embodiment, the sensor device comprises a 

vehicle, the first and second distances being selected hydraulic cylinder which can affect another hydraulic cyl- 

whereby the predetermined zone defines a location in which inder so lhat lhe laller one P ivots tne Pooling element about 

deformation occurs upon a collision at at least a predeier- ' hc ? hatt - According to yet another embodiment, the sensor 

mined speed so device comprises a wire which is biased by means of a 

" , " . - 1 . ... spring. This spring can be released so lhat the wire causes 

In accordance with the present invention, a method is 1h „ ■ J\ Ar Jz n , tn rt - ltrt . l t , „ f „ f 

. . . . . i- • . . ■ lne pivoting element to pivot, by means 01 the torce of the 

provided tor activation of a sateiy device associated wuh a spring 
vehicle pedal in a vehicle including a front edge, an engine 

compartment, a pedal arm, a push rod connected to the pedal BRIEF DESCRIPTION OF THE FIGURES 

arm and acting means for acting upon the push rod, the 65 The invention will be described in the following detailed 

method comprising detecting a condition of the vehicle description in greater detail with reference to the appended 

corresponding to a collision by means of a sensor, and drawings, in which 
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FIG. 1 is a side, elevational, partially schematic view of 
a pedal arrangement according to a first embodiment of the 
present invention; 

FIG. 2 is a front, elevational, partially enlarged view of 
the embodiment shown in FIG. 1; 5 

FIG. 3 is a side, elevational, partially schematic view of 
a pedal arrangement according to a second embodiment of 
the present invention; 

FIG. 4 is a side, elevational view of a sensor arrangement 
which can be used in the embodiment of the present inven- 
tion shown in FIG. 3; 

FIG. 5 is a side, elevational, partially schematic view of 
a pedal arrangement according to a further embodiment of 
the present invention; and 15 

FIG. 6 is a top, elevational, partial view of a vehicle, 
illustrating the function of the present invention. 

DETAILED DESCRIPTION 

Referring to the Drawings, FIG. 1 shows a schematic side 20 
view of a pedal arrangement which can be used in the 
present invention. The pedal arrangement comprises a brake 
pedal 1 with a brake pedal arm which is pivotally arranged 
about a shaft 3 in a console 4. In a manner which is 
conventional, the console 4 is arranged on the underside of 25 
a dashboard (not shown) of a vehicle such as a passenger car. 

The pedal arm 2 comprises an aperture which supports a 
further shaft 5. Apivotable element in the form of a plate 6 
is pivotally arranged on the shaft 5 and comprises at least 3Q 
one, and preferably two, tongues 7 which protrude in an 
essentially perpendicular direction from the plate 6, and 
which are slightly oblique in relation to the horizontal plane. 
The design and function of the tongues 7 will be described 
in detail below. On the outside of the plate 6, a push rod 8 35 
is pivotally arranged on the shaft 5. The push rod 8, which 
preferably is made from flat iron, is connected to the brake 
system of the vehicle, to be more precise to its brake booster 
9. The other parts of the brake system are conventional and 
for this reason they will not be described in detail. The push 4Q 
rod 8 and the plate 6 are held in place in the normal 
condition, as shown in FIG. 1, by means of a locking washer 
(not shown) or the like, which is arranged at the outermost 
position on the shaft 5. 

Furthermore, a first cylinder 10 is arranged on the pedal 45 
arm 2. The first cylinder 10 is preferably of the hydraulic 
kind and comprises a piston (not shown) and a rod 11 which 
can be affected so as to protrude out of the cylinder 10 if 
hydraulic liquid under pressure exists in the cylinder 10. The 
rod 11 is pivotally attached to an attachment point 12 in the SQ 
plate 6. 

A conduit 13 for hydraulic fluid is arranged between the 
first cylinder 10 and a second cylinder 14. According to this 
embodiment, the second cylinder 14 is arranged to function 
as a collision sensor. To this end, it is arranged in the front 55 
part of the vehicle. The second cylinder 14 comprises a rod 
15 which, when depressed, a fleets a piston (not shown) so as 
to force hydraulic liquid in the direction towards the conduit 
14 and the first cylinder 10. 

The second cylinder 14 is arranged in the vehicle in such 60 
a way that deformation of the vehicle in the event of a 
head-on collision will cause the rod 15 to be depressed. In 
ihis manner, hydraulic liquid is fed through the conduit 13 
and into the first cylinder 10. This causes the rod 11 of the 
first cylinder 10 to protrude a certain disiance. In turn, this 55 
causes the plate 6 to pivot a certain angle in the counter- 
clockwise direction, i.e., in the direction indicated with an 



arrow in FIG. 1. The arrangement of the second cylinder 14 
in a vehicle will be described in detail below. 

With reference to FIG. 2 in which the shaft 5, the plate 6, 
the tongues 7, and the push rod 8 are shown slightly enlarged 
for reasons of clarity, it will now be realized that when the 
plate 6 is pivoted as has been described above, the tongues 
7 will come into contact with the push rod 8. In this way, the 
tongues 7 will cause the push rod 8 to be displaced in an 
axial direction away from the plate 6, i.e. to the left as shown 
in FIG. 2. In order for the tongues 7 to be able to push the 
push rod 8 in an axial direction, the tongues are arranged so 
that they protrude in a mainly perpendicular direction from 
the plate 6, i.e., in the direction of the push rod 8. 
Furthermore, each of the tongues has an edge 16 which is 
rounded, oblique, or shaped in a corresponding manner, 
which edge will come into contact with the push rod 8, 
preferably with the corner edges 17 thereof, when the plate 
is pivoted as described above. When the push rod 8 has been 
displaced far enough axially to the left, it will fall off the . 
shaft 5. In this manner, the push rod 8 is released from the 
pedal arm 2. 

As will be described in detail below, the second cylinder 
14 is arranged in such a manner in the vehicle that it will be 
affected by a deformation of the front part of the vehicle at 
an optimally chosen point in time during a collision. In 
particular, the first cylinder 10 can be activated so that the 
push rod 8 is released from the brake pedal arm 2 at such an 
early stage of a collision that the push rod 8 does not transfer 
any force to the brake pedal. 

With reference to FIGS. 1 and 2, it can be seen that the 
brake pedal arm 2 is provided with a protrusion 18 which 
protrudes from the brake pedal 2 and serves as a stop which 
interacts with a protruding part 19 of the plate 6. In this way, 
the plate 6 is prevented from pivoting too far in the clock- 
wise direction (see FIG. 1). 

FIG. 3 is a schematic side view of a pedal arrangement 
according to a second embodiment. The parts which corre- 
spond to those shown in FIGS. 1 and 2 are denoted with the 
same reference numerals in FIG. 3. The main difference 
between the two embodiments is that the embodiment 
shown in FIG. 3 employs a mechanical power transmission 
for pivoting the plate 6, whereas the embodiment shown in 
FIGS. 1 and 2 utilizes a hydraulic power transmission for 
pivoting the plate 6. 

According to the embodiment shown in FIG. 3, the plate 
6 is provided with an attachment 20 in which a wire 21 is 
arranged. The wire 21 comprises the inner cable of a 
mechanical cable 22, the outer sheath 23 of which is fixed 
to the brake pedal arm 2 by means of a clamp 24 or the like. 
Furthermore, the cable 22 is connected to a sensor device 25 
which is preferably accommodated in a cylindrically shaped 
body. The outer sheath 23 of the cable 22 is fixed on one of 
the end walls of the sensor device 25, i.e., the end wall 26, 
whereas the inner wire 21 extends into the sensor device 25. 
Furthermore, the inner wire 21 is fixed to a holding plate 27 
which can be displaced longitudinally in the sensor device 
25. Between the holding plate 27 and the end surface 26, a 
spring 28 is arranged, which spring is biased so that it acts 
upon the inner wire 21 in a direction inwards into the sensor 
device 25, i.e., to the left in FIG. 3. The holding plate 27 is 
held in place by means of a yoke 29 which preferably is 
U-shaped and the legs of which extend through the wall of 
the sensor device 25. In its assembled condition, the yoke 29 
prevents the holding plate 27 from being displaced to the 
left, i.e., the yoke 29 acts to maintain the spring 28 in its 
biased slate. 
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The sensor device 25 is shown in an end view in FIG. 4, the vehicle 39 by a certain distance 1, from the front edge of 

in which the position of the yoke 29 can be seen more the vehicle 39, which distance 1 2 is approximately 45 cm. 

clearly. Obviously, these distances, 1 2 and U, can vary according to 

According to this embodiment, the yoke 29 is arranged so the size of the vehicle and the engine compartment— the 

that it can be pushed out of the sensor device 25 in the event 5 example refers to a large family car. 

of a collision. To this end, the yoke 29 is preferably A P referre d position for a sensor device is shown with 

connected to a bar 30 which is arranged such that, when reference numeral 42 in FIG. 6. A further possible position 

affected in the direction indicated by means of an arrow in ^ sensor device is shown with reference numeral 43. 

FIG. 4, it will cause the yoke 29 to be displaced out of the ^ Iatter poauon is possible since the engine 40 then will 

sensor device 25. io conslIlule a ri g ld bod y> by means of which the zone 41 is 

„ , , A . ' , . , , _ extended in the longitudinal direction of the vehicle 39. In 

The bar 30 * preferably arranged at a position m the front this maQner) the zone 41 can provide an effective extension 

part of the vehicle, so that in the event of a collision, i.e., a a certain dist ance behind the engine 40. Other rigid bodies 

deformation of the front part, it will be displaced longitu- i n the engine compartment of the vehicle 39 which are 

dinally. This causes the yoke 29 to be brought out of positioned in front of the sensor device also function so as 

engagement with the sensor device 25. 15 "extend" the limitation of the zone 41. 

FIG. 5 shows a further embodiment of the present Furthermore, the vehicle 39 should preferably be travel- 
invention, which comprises a pretensioning device 31 of the ing with a predetermined minimum collision speed in order 
kind which is normally used to tighten a seat belt in the event to allow the release of the brake pedal from the push bar 
of a collision. The pretensioning device 31 is fixed on the This speed is preferably 15 mph (24 km/h). This means that 
brake pedal arm 2 by means of a clamp 32 or the like. 20 the sensor device and the vehicle must be arranged so that 

Inside the pretensioning device 31, a piston 33 is collisions at lower speeds than the above-mentioned limit 

arranged, which piston is connected to a bar 34 or a wire, W M cause a deformation which does not reach the sensor 

depending on the type of assembly. In the first case, the bar device so that it triggers the release of the brake pedal arm. 

34 is, in turn, connected to the plate 6 by means of an 7§ The present invention is not limited to the described 

attachment 35. Furthermore, inside the pretensioning device ~ embodiments, but may be varied within the scope of the 

31 a powder charge 36 is arranged, which charge can be appended claims. For example, the edges 16 of the tongues 

ignited by means of a triggering device (not shown). In this 7 can be shaped in different ways, and can be curve-shaped, 

case, the piston 33 will be caused to move upwards, thereby alternatively be slightly or highly oblique in relation to the 

pulling the bar 34 upwards. This causes the plate 6 to rotate 3Q plane of the plate 6. 

a certain amount in the counter-clockwise direction, thereby It should also be noted that although the present invention 

releasing the push bar 8 from the shaft 5, as has been has been described in connection with a brake pedal, it can 

described above. also be utilized in other kinds of pedals. 

The pretensioning device 31 is connected to a sensor Furthermore, the sensor device which is used (i.e., the 

device 37 by means of a connector 38. The sensor device 37 35 second cylinder 13 or the sensor device 25) is preferably 

is preferably of a type which is used as an acceleration positioned so as to be triggered both in the event of a 

sensor which delects severe braking of the vehicle. head-on collision and in the event of a so called "offset" 

Preferably, the invention uses the same kind of sensor which collision, i.e., a collision where a vehicle collides so that its 

is utilized to trigger an airbag used in vehicles to protect the front part is somewhat displaced sideways in relation to its 

occupants. The sensor device 37 is preferably arranged 40 position in a head-on collision. In order for the sensor device 

inside the passenger compartment of the vehicle, for to trigger in the event of an offset collision, it is normally 

example in connection with the vehicle's gear lever. necessary to position it at one of the front edges of the 

FIG. 6 shows a simplified lop view of a vehicle 39 in vehicle, 

which the present invention can be used. The drawing shows The first cylinder 10 (see FIG. 1) can be arranged either 

an intended position for the engine 40 of the vehicle 39 and 45 on the brake pedal arm 2 or on the shaft 3 about which the 

a zone 41 in the vehicle 39 within which the sensor device, brake pedal arm 2 can be pivoted. 

being arranged to activate the release of the push bar from The above-mentioned pedal arrangements shown in 
the brake pedal arm, can be arranged. The term "sensor FIGS. 1-5, which comprise means to release the push bar 8 
device" refers to the second cylinder 14 with its correspond- from the pedal arm 2, are only examples of such arrange- 
ing rod 15 (according to the embodiment shown in FIGS. 1 50 ments. Other similar pedal arrangements are possible within 
and 2) or the sensor device 25 with its yoke 29 (in the the scope of the present invention, for example an electrical 
embodiment shown in FIGS. 3 and 4). The sensor device 37 solution where a solenoid is activated by a sensor and pushes 
according to FIG. 5 can be placed anywhere in the vehicle the push rod away so as to release it from the pedal arm, or 
since it is an acceleration sensor. a pyrotechnical solution according to the SIPS principle, 
As regards the position of the zone 41, it starts at a certain 55 wherein an ignition device in the engine compartment, for 
distance 1, as seen from the front bumper of the vehicle 39. example in front of the wheelhousing on the driver's side, 
This means that there will be a certain "delay" as regards the triggers a pretensioning device via a fuse, so that the 
activation of the sensor device, i.e., from the instant that a pretensioning device releases the push bar. 
collision takes place. This delay, which in the event of a Although the invention herein has been described with 
collision corresponds to the time it takes until the deforma- 60 reference to particular embodiments, it is to be understood 
lion of ihe front part of the vehicle reaches the sensor, is that these embodiments are merely illustrative of the prin- 
normally approximately 20-40 ms, preferably approxi- ciples and applications of the present invention. It is there- 
mate ly 30 ms. This corresponds to a distance i x from the fore to be understood that numerous modifications may be 
front edge of the vehicle 39 of approximately 30 cm. In a made to the illustrative embodiments and that oiher arrange- 
corresponding manner, the release of the brake pedal arm 55 ments may be devised without departing from the spirit and 
from the push rod must not lake place loo I ale. For this scope of the present invention as defined by the appended 
reason, the zone 41 is limited in the longitudinal direction of claims. 
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What is claimed is: dismounting of said push rod from said shaft comprises 

1. Apparatus for activation of a safety device associated axially displacing said push rod out of engagement with said 
with a vehicle pedal in a vehicle including a front edge, an shaft. 

engine compartment, a pedal arm, a push rod connected to io. The safety device of claim 9 wherein said at least one 

said pedal arm, and acting means for acting upon said push 5 cam surface comprises a tongue-shaped member protruding 

rod said apparatus comprising an actuator for releasing said substantially perpendicularly from said pivoting member 

push rod from said pedal arm upon actuation thereof, a n ^ safct device of claim g including a for 

sensor for actuation of said actuator in response to detection „r ^/;a ■ _ tn f P 

e i • • c -il i J> ii * actuation ot said actuator in response to detection of a 

of a condition of said vehicle corresponding to a collision, ^i-,- nF - A „„u-^ .^^^a ,~ -a w • 

- , i • i * j ■ j . • j -.t_- condition or said vehicle corresponding to said collision, 

said sensor being disposed in a predetermined zone within f . , r ■ • n L 

said vehicle, said predetermined zone being defined by a first 10 . l ? A f*l f'T i T "**T ^ 

distance proximate to said front edge of said vehicle and a inclu ^ s a fi / sl h y drau ] ic c y hnder connected to said pivotmg 

second distance distal from said front edge of said vehicle, member, whereby said sensor causes said pivoting member 

said first and second distances being selected whereby said t0 P lvot m a predetermined direction in response to said 

predetermined zone defines a location in which deformation detection of said condition. 

occurs upon a collision at at least a predetermined speed and 15 13 * The safety device of claim 12 wherein said sensor 

corresponding to a time delay between a minimum time includes a second hydraulic cylinder connected to said first 

delay corresponding to said first distance and a maximum hydraulic cylinder for actuating said first hydraulic cylinder 

time delay corresponding to said second distance for acti- upon mechanical activation of said sensor, 

vation of said sensor after said deformation. 14. The safety device of claim 11 wherein said sensor 

2. The apparatus of claim 1 wherein said vehicle includes 20 comprises a cable connected to said pivoting member 
at least one rigid body, and wherein at least one of said first whereby said cable is actuated by said detection of said 
and second distances is extended rearwardly in said vehicle condition by said sensor. 

by the intervening presence of said at least one rigid body. 15. The safely device of claim 14 including a spring 

3. The apparatus of claim 1 wherein said sensor comprises member attached to said cable for biasing said cable into a 
a hydraulic cylinder which mechanically detects said con- 25 first biased position in which said actuator is actuated, and 
dition of said vehicle. a yoke element limiting movement of said cable towards 

4. The apparatus of claim 1 wherein said sensor comprises said first biased position, whereby upon detection of said 
a cable connected to said actuator, a spring member attached position said yoke element is displaced from limiting said 
to said cable for biasing said cable into a first biased position movement of said cable into said first biased posilion. 

in which said actuator is actuated, and a yoke element 30 16. The safety device of claim 8 wherein said at least one 

limiting movement of said cable towards said first biased cam surface obliquely extends from the plane of said piv- 

position, whereby upon detection of said condition said yoke oting member. 

element is displaced from limiting said movement of said 17. A vehicle including the safety device of claim 11 

cable into said first biased position. wherein said sensor is mounted in a predetermined zone 

5. The apparatus of claim 1 including a shaft extending 35 within said vehicle defined by a first distance proximate to 
from said pedal arm, said push rod including at least one said front edge of said vehicle and a second distance distal 
opposed surface and being mounted on said shaft, said from said front edge of said vehicle, said first and second 
actuator comprising a pivoting member pivotally mounted distances being selected whereby said predetermined zone 
on said pedal arm, said actuation of said actuator by said defines a location in which deformation occurs upon a 
sensor comprising pivoting of said pivoting member, said 40 collision at at least a predetermined speed. 

pivoting member including at least one cam surface for 18. A method for activation of a safety device associated 

interacting with said at least one opposed surface of said with a vehicle pedal in a vehicle including a front edge, an 

push rod upon pivoting of said pivoting member so as to engine compartment, a pedal arm, a push rod connected to 

dismount said push rod from said shaft. said pedal arm and acting means for acting upon said push 

6. The apparatus of claim 5 wherein said pivoting member 45 rod, said method comprising detecting a condition of said 
is pivotally mounted on said shaft, whereby said dismount- vehicle corresponding to a collision by means of a sensor, 
ing of said push rod from said shaft comprises axially and releasing said push rod from said pedal arm in response 
displacing said push rod out of engagement with said shaft. to said delecting of said condition, said detecting of said 

7. The apparatus of claim 5 wherein said at least one cam condition including a lime delay between said collision and 
surface comprises a tongue-shaped member protruding sub- 50 said releasing of said push rod, said time delay being 
stantially perpendicularly from said pivoting member. provided by disposing said sensor in a predetermined zone 

8. A safety device for association with a vehicle pedal in within said vehicle, said predetermined zone being defined 
a vehicle comprising a console, a pedal arm pivotally by a first distance proximate to said front edge of said 
mounted with respect to said console, a push rod connected vehicle and a second distance distal from said front edge of 
between said pedal arm and a control device for said pedal 55 said vehicle, said first and second distances being selected 
arm including at least one opposed surface, a shaft extending whereby said predetermined zone defines a location in 
from said pedal arm, said push rod being pivotally mounted which deformation occurs upon a collision at at least a 
on said shaft, said safety device comprising a pivoting predetermined speed and corresponds to said time delay 
member pivotally mounted on said pedal arm, said pivoting being between a minimum time delay corresponding to said 
member including at least one cam surface for interacting 60 first distance and a maximum time delay corresponding to 
with said at least one opposed surface of said push rod upon said second distance. 

pivoting of said pivoting member so as to dismount said 19. A method for activation of a safety device associated 

push rod from said shaft, and an actuator for pivoting said with a vehicle comprising a console, a pedal arm pivotally 

pivoting member before any part of said engine compart- mounted with respect to said console, a push rod connected 

mem effects said push rod during a collision. 55 between said pedal arm and a control device for said pedal 

9. The safety device of claim 8 wherein said pivoting arm including at least one opposed surface, a shaft extending 
member is pivotally mounted on said shaft, whereby said from said pedal arm, said push rod being pivotally mounted 
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on said shaft, said method comprising pivoting a pivoting 
member mounted on said pedal arm, said pivoting member 
including at least one cam surface for interacting with said 
at least one opposing surface of said push rod upon pivoting 
said pivoting member, and guiding said cam surface so as to 
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dismount said push rod from said shaft before any part of 
said engine compartment effects said push rod during a 
collision. 

***** 
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[57] ABSTRACT 

This disclosure relates to clutches for motor vehicles, 



and more particularly to a clutch actuating system 
having means for establishing initial free play without 
using external gauges. A clutch in accordance with 
this invention may have a clutch pedal, a clutch re- 
lease lever and a Bowden wire interconnecting the 
pedal and the lever. The tubular housing or sheath 
portion of the Bowden wire has one of its ends se- 
cured by a pair of jam nuts to the vehicle body adja- 
cent to the clutch pedal. The other end of the sheath 
is secured to a stationary member adjacent the clutch 
release lever by a jan nut and a unique frangible jam 
nut. The frangible nut has a threaded nut portion and 
a frangible collar that extends axially from the 
threaded portion. During initial installation of the 
clutch actuating mechanism, the jam nuts are tight- 
ened to remove all slack in the system and to bring the 
release fingers of the pressure plate assembly into firm 
contact with the clutch release bearing. The jam nut 
that is paired with the frangible nut is tightened until 
pressure on the collar causes it to fracture and sepa- 
rate from the threaded portion. The gap between the 
two nuts left by the separated collar is closed by addi- 
tional tightening of the regular nut. The collar of the 
special jam nut is dimensioned so that upon its frac- 
ture and tightening of the nut paired with it, a proper 
predetermined amount of initial free play is estab- 
lished in the system. 

8 Claims, 4 Drawing Figures 
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DEVICE FOR PREDETERMINING INITIAL FREE is tightened in a conventional manner to secure the 

PLAY IN CLUTCH ACTUATING MECHANISMS sheath end to the flange of the flywheel housing. 

The length of the frangible annular extension of the 

BACKGROUND OF THE DISCLOSI ]RF special jam nut automatically determines the amount of 

BACKGROUND OF THE DISCLOSURE 5 free play that wU , be estabIished . By mere!y rem oving 

The present invention relates to a Bowden wire type the slack in the system and then tightening a regular 

clutch actuating mechanism for a motor vehicle, and jam nut, appropriate free play is provided in the clutch 

more particularly to a clutch actuating mechanism that actuating system without the use of external gauges. 

is constructed to automatically establish an appropriate ddicc nccoDitrrr^M -rue rm a ,i,,Mrc 

* c ' •»* i c i ^ . ' i m BRIEF DESCRIPTION OF THE DRAWINGS 

amount of initial free play without using external 10 

gauges. The many objects and advantages of a clutch actuat- 

In conventional clutch actuating systems employing ing system constructed in accordance with this inven- 

Bowden wire actuators, it is common practice to.estab- tion will become apparent upon consideration of the 

lish free play by pulling the Bowden wire assembly until following detailed description and the accompanying 

the clutch release bearing is in firm contact with the 15 drawings, in which: 

clutch release fingers of the pressure plate assembly. FIG - 1 is a schematic view of a clutch actuating sys- 
The jam nuts securing one end of the Bowden wire tem embodying the present invention; 
sheath are then backed off a desired amount and FIG - 2 is an enlarged elevational view, partly in sec 
locked in position. The amount that the jam nuts are tion t of the special jam nut and the regular jam nut con- 
backed off determines the initial free play. In order to 20 nectin 6 on e end of the Bowden wire sheath to a flange 
provide the proper level of free play, a gauge must be secured to the flywheel housing; 
used to measure the distance which the nuts are backed FIG - 3 is a view of a P ortion of the clutch actuating 
0 ff system after the free play adjustment has been made; 

It is the principal ojbect of the present invention to an ^ 
provide a clutch actuating system of the Bowden wire 25 , FIG * 4 15 an enlar 8 ed elevational view, partly in sec- 
type which automatically establishes the amount of ini- [* on - of th * P£ rtion of f IG V 3 lowing the attachment 
tial free play without the use of external gauges. between the Bowden sheath and the n y wneel housin 8 



BRIEF SUMMARY OF THE DISCLOSURE 



flange. 



30 DETAILED DESCRIPTION OF THE PREFERRED 

In accordance with the presently preferred embodi- EMBODIMENT 

mentof this invention, a clutch actuating system is pro- „ e . 4 . . . . 

vided that permits initial clutch free play to be auto- ^ fcr "** now ? drawm * s ' whe ' ein presently 

matically established upon installation of the system . form of thi. invention is illustrated, FIG. 1 

, u i.^ut t^ nr. nf^vt^Li M , tnoe discloses a clutch actuating system that includes a 

without the use ot external gauges. 35 i . u j t m • * ^ ■ i i-i _in ^ 

. . - . • i. . i + u j i *' clutch pedal 10, a clutch release lever 12 and a Bowden 

In the preferred embodiment, a clutch pedal is con- . f !\. # , . . . (rt 4 . 

. ... , , . D , wire 14 that operatively connects the pedal 10 with the 

nected to a clutch release lever by a Bowden wire as- re Iease lever 12 

sembly. The sheath portion of the Bowden wire has one -r-. a naA ^\ i a L «:.,«* rt n., a i a u- 

• . J . , / 4 , . ^ ^ . ... The pedal 10 is pivotally supported at 16 upon vehi- 

end secured by a first pair of jamjiuts to the vehicle de body smicture ^ ^ end Qf lhe * a| 1Q js 

body adjacent to the pedal. The other end of the Bow- 40 ided with a dal d 18 for engagement by a vehi . 

den sheath is connected to a chassis flange, such as de operator ^ upper end of lne dal 10 is CQn . 

flange connected to the flywheel housing, by a second nected w a flexible cable 20) which forms a tion of 

pair of jam nuts. One of the jam nuts of the second pair . tne Bowden wire Mf by means . of a devis n 

is of special construction. ^ cable 20 is s i idabl y supported by a sheath 24 that 

The special jam nut has a threaded portion and a 45 . has a lnreaded fitting 26 connected t0 its upper end . 

frangible annular extension or collar. The threaded Xne threaded fitting 2 6 of the Bowden wire assembly 

portion engages . a threaded fitting on the end of the 14 is ^cured to a bracket member 28 by a pair of jam 

Bowden wire sheath. The special nut is of thin wall con- nuls 30 an d 32, The bracket 28 is mounted on vehicle 

struction where the annular collar portion joins the body structure. The jam nuts 30, 32 threadedly engage 

threaded portion whereby when an axial force is ap- 50 the end fitting 26 and are disposed on either side of the 

plied to it that exceeds a predetermined minimum body supported bracket 28. 

value, the annular collar will fracture and will separate The lower end of the sheath 24 has a threaded fitting 
from the threaded portion. 35 t h at j s secured to a flange element 34 of the flywheel 

The Bowden wire is installed by connecting the flexi- housing by a pair of jam nuts. This second pair of jam 
ble cable to the clutch pedal and to the clutch release 55 nuts includes a regular nut 36 and a special nut 38. The 
lever. The first pair of jam nuts are used to secure one details of this structure and its function will be de- 
end of the sheath to the body, adjacent to the clutch scribed below. 

pedal. The second pair of jam nuts (including the spe- The lower end of the flexible cable 20 extends 
cial jam nut) connecting the other end of the sheath to through an aperture in the outer end of the clutch re- 
the chassis flange are tightened to remove all slack in lease lever 12. A ball-shape stop member 40 f rigidly af- 
the system and to bring the release bearing into firm fixed to the end of the cable 20 engages the lever 12. 
contact with the clutch release fingers. After the free A coil spring 42, interposed between the end of the 
play is removed, the regular jam nut of the second pair Bowden wire sheath 24 and the clutch release lever 12, 
of nuts is tightened with a tool, thereby exerting a load 6$ urges the lever 12 into engagement with the stop mem- 
on the annular collar or extension and causing it to ber 40. 

fracture. After the annular collar has separated from The clutch release lever is a lever of the second class 
the threaded portion, the regular nut of the second pair with its upper end pivotally supported on a stationary 
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fulcrum member 44 of the clutch assembly. The release 
lever 12 engages a clutch release bearing 46 which, in 
turn, is constructed to engage fingers 48 of a clutch 
pressure plate assembly. The clutch assembly is spring 
pressed to a normally engaged condition. When the re- 5 
lease lever 12 of FIG. 1 is rotated in a clockwise direc- 
tion, the release bearing 46 causes the release fingers 
48 to move in a direction which disengages the clutch. 

In accordance with the present invention, means are 10 
provided for establishing an appropriate level of free 
play in the clutch upon initial installation of the clutch 
actuating system. The measn comprises a special jam 
nut 38 which has a threaded portion 50 that threadedly 
engages the threaded fitting 35 on the end of the sheath 1 5 
24. An annular collar 52 is connected to the threaded 
portion 50 and forms an axial extension thereon. The 
collar 52 is of thin wall construction where it joins the 
threaded portion 50 so as to to be shearable therefrom 
when subjected to an axial force that exceeds a prede- 20 
termined minimum. 



OPERATION 
In the illustrated embodiment, initial clutch free play 
is automatically established at the time the clutch actu- 25 
ating system is installed in the vehicle. 

Installation of the system of FIG. 1 includes connect- 
ing the cable 20 of the Bowden wire 14 to the clutch 
pedal 10. The jam nuts 30 and 32 are then tightened so 
as to secure the threaded fitting 26 at the upper end of 30 
the Bowden wire sheath 24 to the body structure 28. 
The lower end of the cable wire 20 is then connected 
to the release lever 12. The regular jam nut 36 is 
backed off and the special jam nut 38 is tightened until 
all slack is removed from the system and the clutch re- 35 
lease bearing 46 is brought into firm contact with the 
clutch release fingers 48. 

The slack is removed from the actuating system by 
running the special jam nut 38 finger tight against the 
flange 34 of the flywheel housing. This action draws the 
cable 20 to the left and the release lever 12 in a clock- 
wise direction until the bearing 46 contacts the clutch 
release fingers 48 as seen in FIG. 1. 

After all free play is removed, the regular jam nut 36 
is tightened with a wrench against the housing flange 34 
whereby a force is exerted on the annular extension 52 
of the special nut 38. This force causes the extension 
52 to fracture. The regular nut 36 is then tightened to i 
close the gap between threaded portion 50 of the nut 
38 and the flywheel housing flange 34. The annular col- 50 
lar 52 is displaced to a position overlapping the regular 
threaded portion 50 and the nut 36 tightened to elimi- 
nate the space left by the collar as seen in FIGS. 3 and 
4. 

FIGS. 3 and 4 illustrate the relative position of the 55 
various components after the collar 52 has been frac- 
tured and the threaded fitting 35 extended by the tight- 
ening of nut 36. The axial length of the collar deter- 
mines the initial free play in the system and automati- 
cally provides a predetermined amount of free play or 60 
clearance between the bearing 46 and the clutch re- 
lease fingers 48 when the pedal 10 is in its clutch en- 
gaged position. The initial establishment of free play is 
accomplished without the use of an external gauge. 

The foregoing description presents the presently pre- 65 
ferrcd embodiment of this invention. Modifications and 
alterations may occur to those skilled in the art that will 
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come within the scope and spirit of the following 
claims. 
1 claim: 

1. An actuating mechanism having a first movable 
member, a second movable member and connecting 
means operatively interconnecting said first and second 
movable members; 

support means supporting said connecting means; 

a frangible means and a securing means connecting 
said support means to a support structure; 

said frangible means and said securing means being 
adjustable to alter the position of said support 
means and said connecting means; 

said frangible means having a frangible spacer por- 
tion engaging said support structure; 

frangible portion being constructed to be fractured to 
alter the position of said connecting means relative 
to said support structure by a predetermined di- 
mension. 

2. An actuating mechanism having free play estab- 
lishing means; 

said actuating mechanism including a first movable 
member, a second movable member and connect- 
ing means operatively interconnecting said first 
and second members; 

supporting means supporting said connecting means; 

said supporting means having a threaded portion; 
a support bracket; 

a first nut and a second nut situated on either side of 
said support bracket and threadedly engaging said 
threaded portion of said supporting means; 

said first nut having a threaded portion and a fung- 
ible extension; 

said frangible portion engaging said bracket; 

said first nut being constructed to be tightened to re- 
move slack in said actuating mechanism; 

said second nut being constructed to be tightened to 
exert a force on said first nut of sufficient magni- 
tude to fracture said frangible extension whereby 
said threaded portion of said first nut and said sec- 
ond nut are engageable with said support bracket; 

said frangible extension being of a length to establish 
the desired level of free play in said actuating 
mechanism when said second nut is tightened. 

3. A motor vehicle clutch actuating mechanism hav- 
ng a clutch free play establishing means, 

said clutch actuating mechanism including a clutch 
pedal, a clutch release lever and a flexible cable op- 
eratively interconnecting said pedal and said lever; 

supporting means supporting said flexible cable; 
said supporting means having a support portion, 
a support bracket; 

a first fastening means and a second fastening means 
engaging said support bracket and said support 
portion of said supporting means; 

said first fastening means having a body portion en- 
gaging said support portion and a frangible exten- 
sion engaging said support bracket; 

said first fastening means being constructed to be ad- 
justed to remove slack in said clutch actuating 
mechanism; 

said second fastening means being constructed to be 
adjusted to exert a force on said first fastening 
means of sufficient magnitude to fracture said fran- 
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gible extension whereby said body portion of said 
first fastening means and said second fastening 
means are engageable with said support bracket; 
said frangible extension being of a length to establish 
the desired level of free play in said clutch actual- 5 
ing mechanism when said second fastening means 
is full adjusted. 

4. A motor vehicle clutch actuating mechanism ac- 
cording to claim 3 and including: 

said supporting means comprising a flexible sheath 10 
having one of its ends rigidly supported on vehicle 
structure; 

said flexible cable being slidably supported in said 
sheath. 

5. A motor vehicle clutch actuating mechanism hav- 1 5 
ing a clutch free play establishing means; 

said clutch actuating mechanism including a clutch 
pedal, a clutch release lever and a Bowden wire as- 
sembly operatively interconnecting said pedal and 
said lever; 20 

a flexible Bowden wire sheath having one of its ends 
rigidly supported on vehicle structure; 

a flexible Bowden cable slidably supported in said 
sheath and having one end connected to said pedal 
and its other end connected to said release lever: 25 

the other end of said sheath having a threaded por- 
tion; 

a support bracket; 

a first jam nut and a second jam nut situated on either 30 
side of said support bracket and threadedly engag- 
ing said threaded portion of said sheath, 

said first jam nut and a second jam nut situated on ei- 
ther side of said support bracket and threadedly en- 
gaging said threaded portion of said sheath, 35 

said first jam nut having a threaded body portion en- 
gaging said threaded portion of said sheath and a 
frangible extension engaging said support bracket; 



said first jam nut being constructed to be tightened 
to remove slack in said clutch actuating mecha- 
nism; 

said second jam nut being constructed to be tight- 
ened to exert a force on said first jam nut of suffi- 
cient magnitude to fracture said frangible exten- 
sion whereby said threaded body portion of said 
first jam nut and said second jam nut are engage- 
able with said support bracket; 

said annular extension being of a length to establish 
the desired level of free play in said clutch actuat- 
ing mechanism when said second jam nut is tight- 
ened. 

6. A motor vehicle clutch actuating mechanism ac- 
cording to claim 5 and including: 

said frangible extension of said first jam nut compris- 
ing an axially extending annular portion. 

7. A motor vehicle clutch actuating mechanism ac- 
cording to claim 5 and including: 

said first jam jut including said threaded body por- 
tion, an annular extension, and a frangible connec- 
tion between said threaded portion and said exten- 
sion; 

said annular extension being engageable with said 
support bracket. 

8» A motor vehicle clutch actuating mechanism ac- 
cording to claim 5 and including: 

said first jam nut including said threaded body por- 
tion, an annular extension and a frangible connec- 
tion between said threaded body portion and said 
annular extension, 

said annular extension having a greater interior di- 
mension than the exterior dimension of said 
threaded body portion whereby said annular exten- 
sion can fit over said threaded body portion when 
said frangible connection is fractured. 
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[57] ABSTRACT 

This disclosure relates to a clutch actuating system 

having means for establishing initial free play without 



using an external gauge. A clutch system in accor- 
dance with this invention may have a clutch pedal, a 
clutch release lever and a Bowden wire assembly in- 
terconnecting the pedal and the lever. The sheath por- 
tion of the Bowden wire has one of its ends secured to 
a bracket adjacent the clutch release lever. The other 
end of the sheath is secured to the vehicle fire wall ad- 
jacent the clutch pedal where an externally threaded 
fitting at the second end of the sheath fits within a tu- 
bular housing bolted to the fire wall. The end of the 
tubular housing has four angularly spaced apart slots 
in its end face. A special adjustment nut on the 
threaded fitting has four axially extending projections 
arranged to engage the tubular housing. During initial 
installation of the clutch actuating mechanism, the ad- 
justment nut is rotated to remove slack in the Bowden 
wire. When the nut is tightened finger tight and no 
more slack remains in the Bowden wire assembly, the 
projections on the nut will engage the end of the tubu- 
lar housing. The nut is then turned through a few de- 
grees in either direction until the projections drop into 
the slots in the end of the tubular housing. The adjust- 
ment nut is then pulled into seated engagement with 
the end of the housing and held by a spring clip. The 
length of the projections provides and assures the ap- 
propriate amount of free play in the clutch actuating 
system. 

7 Claims, 7 Drawing Figures 
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CLUTCH ACTUATING MECHANISM 
BACKGROUND OF THE DISCLOSURE 

The present invention relates to a Bowden wire type 
clutch actuating mechanism for a motor vehicle and, 
more particularly, to a clutch actuating mechanism that 
is constructed to automatically establish an appropriate 
amount of initial free play without using an external 
gauge. 

In conventional clutch actuating systems employing 
Bowden wire actuators, it is common practice to estab- 
lish free play by applying a force to the Bowden wire 
assembly until the clutch release bearing is in firm 
contact with the clutch release fingers of the pressure 
plate assembly. The jam nut securing one end of the 15 
Bowden wire sheath is then backed off a desired 
amount and locked in position, The amount that the 
jam nut is backed off determines the free "play. In order 
to provide the proper level of free play, a gauge must 
be used to measure the distance which the nut is 20 
backed off. 

It is the principal object of the present invention to 
provide a clutch actuating system of the Bowden wire 
type that automatically establishes the amount of initial 
free play without the use of an external gauge. 25 

BRIEF SUMMARY OF THE DISCLOSURE 

In accordance with the presently preferred embodi- 
ment of this invention, a clutch actuating system is pro- 
vided for a motor vehicle that permits initial free play 30 
to be automatically established upon installation of the 
system without the use of an external gauge. 

In the presently preferred embodiment, the clutch 
pedal is connected to a clutch release lever by a Bow- 
den wire assembly. The sheath portion of the Bowden 35 
wire has one end secured by a pair of jam nuts to a sta- 
tionary bracket adjacent to the clutch release lever. 
The other end of the Bowden sheath has an externally, 
threaded end fitting that fits within a tubular housing 
member rigidly secured to the vehicle's Tire wall. The 40 
forwardly facing end of the tubular housing has four an- . 
gularly spaced apart slots. A specially constructed ad- 
justment nut is threadedly received on the end fitting 
of the sheath and has a pilot portion extending into the 
tubular housing. The nut has. four spaced projections 45 
that extend in a rearward direction. 

The Bowden wire assembly is installed in the motor 
vehicle by connecting the flexible cable to the clutch 
pedal and to the clutch release lever. The pair of jam 
nuts are used to secure one end of the sheath to the sta- 50 
tionary bracket adjacent the clutch release lever. The 
threaded fitting at the other end of the sheath is posi- 
tioned within the tubular housing. The adjustment nut 
is tightened by hand to remove all slack in the system 
and to bring the clutch release lever into firm contact 
with the clutch release bearing. With all free play re- 
moved from the system, the projections on the nut will 
be in engagement with the end of the tubular housing. 
The adjustment nut is then rotated through a few de- fiQ 
grees until the projections drop into the slots on the end 
of the housing. This will permit displacement of the 
sheath by an amount equal to the length of the projec- 
tions. A special spring clip is then used to hold the nut 
in firm contact with the tubular housing. 65 

This arrangement will automatically provide the de- 
sired amount of initial free play in the clutch system. 
The free play will be determined by the length of the 
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projections on the adjustment nut. By merely removing 
the slack in the system and then seating the nut in 
proper engagement with the end of the housing, appro- 
priate free play is provided in the clutch actuating sys- 
5 tern without the use of an external gauge. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The many objects and advantages of a clutch actuat- 
ing system constructed in accordance with this inven- 
10 tion will become apparent, upon consideration of the 
following detailed description and the accompanying 
drawings, in which: 

FIG. 1 is a schematic view of a clutch actuating sys- 
tem embodying the present invention; 

FIG. 2 is a view of the adjustment end of the Bowden 
wire assembly of FIG. 1 prior to adjustment; 

FIG. 3 is a side elevational view, partly in section, of 
the adjustment nut; 
FIG. 4 is an end view of the adjustment nut of FIG. 

3; 

FIG. 5 is an elevational view, partly in section, of the 
end of the tubular support housing; 

FIG. 6 is an end view of the spring clip constructed 
to hold the adjustment nut in engagement with the tu- 
bular housing; and 
FIG. 7 is a side view of the spring clip. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings, wherein the presently 
preferred form of this invention is illustrated, FIG. 1. 
discloses a clutch actuating system, that includes a 
clutch pedal 10, a clutch release lever 12 and a Bowden 
wire assembly 14 that operatively interconnects the 
pedal 10 with the release lever 12. 

The pedal 10 is pivotally supported at . 16 upon vehi- 
cle body structure 17. The lower end of the pedal 10 
is provided with a pedal pad 18 for engagement by a ve- 
hicle operator. The upper end of the pedal 10 is con- 
nected by means of a clevis 22 to a flexible cable 20 
which forms a portion of the Bowden wire assembly 1 4! 

The flexible cable 20 is slidably supported in a flexi- 
ble sheath 24. The upper end of the sheath is secured 
to the fire wall 26 of the vehicle by means which will 
be described below. The lower end of the sheath 24 has 
a threaded portion 28 that extends through an aperture 
in a support bracket 30. The bracket 30 is situated in 
proximity to the clutch release lever 12. A pair of 
threaded jam nuts 32 and 34 are situated on either side 
of the bracket 30 and secure the threaded end 28 of the 
sheath 24 to the bracket. 

The lower end of the flexible cable 20 extends from 
the end 28 of the sheath 24 and through an aperture in 
the end of the clutch release lever 12. A ball shape stop 
member 36 is affixed to the end of the cable 12. A coil 
spring 38 is interposed between the end of the threaded 
portion 28 and the lever 12. The spring 38 urges the 
lever 12 into engagement with the stop 36. 

The clutch release lever 12 is a lever of the second 
class with its upper end pivotally supported on a sta- 
tionary fulcrum member 40 of the clutch assembly. The 
clutch release lever 12 engages a clutch release bearing 
42 which, in turn, is constructed to engage fingers 44 
of a clutch pressure plate assembly. The clutch assem- 
bly is spring pressed to a normally engaged condition. 
When the release lever 12 is pivoted in a clockwise di- 
rection (as seen in FIG. 1). the release bearing 24 
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causes the release fingers 44 to move in a direction that 
disengages the clutch. 

In order to provide a proper level of free play in the 
clutch assembly, the present invention provides a 
means for establishing initial free play upon installation 5 
of the Bowden wire assembly 14 without the use of an 
external gauge. 

A support housing 46 having a tubular body portion 
48 and a flanged rearward end 50 is secured to the fire 
wall 26 by means of bolts 52. The upper end of the 10 
sheath 24 has a threaded fitting 54 secured thereto. 
The tubular portion 48 of the housing 46.surrounds the 
flexible cable 20 and the threaded fitting 54 of the 
sheath. As seen in FIG. 5, the forward end of the tubu- 
lar housing portion 48 is provided with four slots or 15 
notches 56 that are spaced 90° apart. 

A specially constructed adjustment nut 58 is thread- 
edly received on the threaded fitting 54. The nut 58 has 
a pilot portion 60 that is arranged to extend into the in- 
terior of the. tubular portion 48 of the housing 46. The 20 
nut 58 has a hexagonal head 62 and a series of four 
spaced apart projections 64 that extend in a rearward 
direction. 



OPERATION 



25 



In operation, the Bowden wire assembly 14 is in- 
stalled in a vehicle by securing the ends of the cable 20 
to the clutch pedal 10 and the clutch release lever 12. 
The lower end of the sheath 24 is rigidly secured to the 
bracket 30 by tightening the jam nuts 32 and 34. 30 

In order to provide the proper amount of initial free 
play in the clutch actuating system, the special adjust- 
ment nut 58 is threaded on the threaded fitting 54 in a 
direction bringing it into engagement with the end of 
the tubular portion 48 of the housing 46. The nut 58 is 35 
tightened by hand until all slack is removed from the 
system and the projections 64 bear against the end of 
the tubular portion 48. The. nut 58 is tightened to the 
extent necessary to bring the release bearing 42 into 
contact with the release fingers 44. At this point, all 40 
free play in the clutch actuating system has been re- 
moved. The nut 58 will be oriented with respect to the 
end of the tubular housing 48 as shown in FIG. 2. 

In order to complete the installation, the adjustment 
nut 58 is rotated through a few degrees until the projec- 45 
tions 64 align with the slots 56 in the tubular portion 
48. The nut 58 is then moved to a seated position as 
. shown in FIG. 1. Due to the interengagement between 
the projections 64 and the slots 56, the nut 58 and 
sheath 24 are able to move through a distance equal to 
the length of the projections 64 when the nut 58 is 
seated. 

A spring clip 66 is provided to hold the nut 58 against 
the end of the housing 46 during normal operation of 55 
the vehicle. The clip 66 has an annular base portion 68 
that surrounds the threaded fitting 54. The clip 66 also 
has a pair of arcuate spring arms 70 and 72 that termi- 
nate in hook shape ends. 

When the nut 58 is moved to the seated position 6Q 
against the end of the tubular housing 48 as shown in 
FIG. 1, the spring clip 66 is drawn up against the nut 
58. The hook shape ends of the spring arms 70 and 72 
are then brought into cooperative engagement with an 
annular flange 74 formed on the exterior of the tubular 65 
housing portion 48. The spring clip 66 is thus con- 
structed to hold the nut 58 in engagement with the slot- 
ted end of the tubular housing portion 48. 



Thus, the axial length of the projections 64 deter- 
mines the amount of free play in the system when the 
adjustment nut 58 is moved from its FIG. 2 position 
where no free play is present to its FIG. 1 position 
where the predetermined level of free play is provided. 

The foregoing description presents the presently pre- 
ferred embodiment of this invention. Modifications and 
alterations may occur to those skilled in the art that.will 
come within the scope and spirit of the following 
claims. 

I claim: 

1. An actuating mechanism having a first movable 
member, a second movable member and connecting 
means operatively interconnecting said first and second 
movable members; 

support means supporting said connecting means; 

a stationary support structure; 

adjustment means constructed to connect said sup- 
port means to said support structure; 

said adjustment means, including. an adjustment ele- 
ment connected to said support means; 

said adjustment element having an axially extending 
gauge portion; 

said support structure having a gauge receiving por- 
tion; 

said adjustment element being displaceable from a 
first position wherein said gauge portion engages 
said support structure and is spaced apart from said 

. gauge receiving portion to a. second position 
wherein said gauge portion is seated in said gauge 
receiving portion; 

retaining means constructed to hold said adjustment 
element in engagement with said support structure 
when said gauge portion is seated in said gauge re- 
ceiving portion. 

2. An actuating mechanism according to claim 1 and 
including; 

said retaining means comprising resilient means en- 
gageable with both said adjustment element and 
said support structure. 

3. An actuating mechanism having a first movable 
member, a second movable member and connecting 
means operatively interconnecting said first and second 
movable members; 

support means supporting said connecting means; 

said support means having a threaded portion; 

a support structure having a bore coaxially arranged 
relative to said threaded portion; 

a nut threadedly engaging said threaded portion of 
said support means; 

said nut having an axially extending gauge portion; 

said support structure having a gauge receiving por- 
tion; 

said nut being displaceable from a first position 
wherein said gauge portion engages the end of said 
support structure and said gauge portion is angu- 
larly spaced from said gauge receiving portion to a 
second position wherein said gauge portion is 
seated in said gauge receiving portion; 

means constructed to hold said nut in engagement 
with said support structure when said gauge por- 
tion is seated in said gauge receiving portion. 

4. An actuating mechanism according to claim 3 and 
including: 

said retaining means comprising a spring clip engage- 
able with both said nut and said support structure. 
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5. An actuating mechanism having a first movable 
member, a second movable member and connecting 
means operatively interconnecting said first and second 
movable members; 

support means supporting said connecting means; 5 

said support means having a threaded portion; 

a support structure having a tubular portion sur- 
rounding said threaded portion; 

a nut threadedly engaging said threaded portion of 
said support means; 10 

said nut having a pilot portion situated within said tu- 
bular portion; 

said nut having an axially extending gauge portion; 

said support structure having a gauge receiving por- 
tion; 15 

said nut being dispiaceable from a first position 
wherein said gauge portion engages the end of said 
support structure and said gauge portion is angu- 
larly spaced from said gauge receiving portion to a 
second position wherein said gauge portion is 20 
seated in said gauge receiving portion; 

resilient retaining means constructed to resiliently 
urge said nut into engagement with said support 
structure when said gauge portion is seated in said 
gauge receiving portion. 25 

6. An actuating mechanism having a first movable 
member, a second movable member and motion trans- 
mitting means operatively interconnecting said first 



and second movable members; 

support means supporting said connecting means; 

a stationary support structure; 

adjustment means constructed to connect said sup- 
port means to said support structure; 

said adjustment means including an adjustment ele- 
ment connected to said support means; 

said adjustment element having an axially extending 
gauge portion; 

said support structure having a gauge receiving por- 
tion; 

said adjustment element being dispiaceable from a 
first position wherein said gauge portion engages 
said support structure and is spaced apart from said 
gauge receiving portion to a second position 
wherein said gauge portion is seated in said gauge 
receiving portion; 

retaining means constructed to hold said adjustment 
element in engagement with said support structure 
when said gauge portion is seated in said gauge re- 
ceiving portion. 

7. An actuating mechanism according to claim 6 and 
including: 

said retaining means comprising a spring engageable 
with both said adjustment element and said support 
structure. 

* # # * * 
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[57] ABSTRACT 

A mechanism for control of fuel feed, and for the appli- 
cation of the brakes of motor vehicles with manual or 
automatic gear change. 

A single spring-loaded foot pedal, held in idling posi- 
tion, is connected to fuel feed and to brake mechanism. 
When pressure on it is released the fuel feed is opened 
continuously, and when it is depressed completely the 
fuel feed is throttled down to idling. When it is de- 
pressed beyong idling position, the brakes are operated, 
and when it is released, the brakes are released. 

5 Claims, 4 Drawing Figures 
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throttled to the idling position when the pedal is de- 
CONTROL DEVICE pressed/and that in the event of the pedal being de- 
pressed beyond the idling position, the braking mecha- 
The Invention refers to a device for the control of the nism is put into continuous operation and in the event of 
fuel feed as well as for the operation of the brakes in 5 the pressure on the pedal being released, the braking 
front and rear engine driven vehicles with manual or mechanism is put out of action, 
automatic gear boxes. It is furthermore intended that these transmission 
It is common practice to use separate foot pedals for means arranged between pedal and fuel feed be de- 
speed control and for the application of the brakes, signed as transmission shafts, toggle joints, gear wheels, 
these pedals being mounted next to each other on the 10 chain drives or belts. 

vehicle frame and having to be pressed down for the The transmission means arranged between pedal and 

initiation of an acceleration or braking process. braking mechanism are preferably designed in the form 

The pedal types known show shortcomings which of transmission shafts, toggle joints, gear wheels or 

can result in serious consequences, such as e.g. acci- chain drives. 

dents through cars driving into the back of others. This 15 A further feature of the Invention is the arrest of the 

applies to front or rear engine driven motor vehicles pedal in the idling position, this being developed in form 

with manual or automatic gear boxes. of a ball notch, a spring catch or a ratchet. 

Since the same foot of the driver has to alternately It should Finally be mentioned that the spring con- 
depress the accelerator pedal and the brake pedal, time nected with the pedal is designed as a looped spring, a 
is lost if — for the purpose of braking — the foot first 20 coil spring or a spiral spring. 

has to be taken off the accelerator pedal and placed on The following description is to further explain the 

the adjacent brake pedal. In sudden danger situations, Invention, with embodiments of the Invention being 

considerable time delays can occur in the operation of illustrated in the drawings, of which: 

the pedal caused by reactions of shock. Many accidents FIG. 1 shows a pedal mechanism for fuel feed control 

can be attributed to the fact that in the event of fast 25 and brake operation on a motor vehicle, in the idling 

driving, the driver's time of reaction does not suffice for position; 

a fast and safe operation of the brakes in the event of FIG. 2 shows the pedal mechanism as per FIG. 1 in 

danger. It may even be possible that the driver, in a the position of maximum fuel feed; 

situation of shock, unwittingly omits a pedal change for FIG. 3 shows another pedal mechanism in the posi- 

the initiation of a braking process and, instead of apply- 30 tion of smallest fuel feed and braking; 

ing the brakes, fully opens the fuel feed and accelerates FIG. 4 shows the pedal mechanism as per FIG. 3 in 

his vehicle, since the human body — in particular arms the position of maximum fuel feed, 

and legs — tends to straighten in situations of shock. According to FIG. 1, the mechanism comprises a 

The vehicle is then steered into the danger zone at foot lever in form of a pedal 1, which is mounted in the 

increased speed. 35 driver's foot area on the bottom plate 2 of the vehicle 

A further disadvantage of known pedal types and and is pivoted in a supporting frame 3 by means of a 

mountings lies in the fact that on a slope, starting is not trunnion 4. At the lower end of the pedal, 1, a foot plate 

possible without using the handbrake, since the adjacent 5 is arranged for contacting by the driver's foot when 

pedals cannot be operated by one foot at the same time. braking. 

During long. continuous fast driving it is tiring for the 40 The pedal 1 controls both the fuel feed (carburettor 

driver if he has to keep one foot continuously on the 11) as well as the brake mechanism (brake cylinder 10). 

accelerator pedal. In this case, only the foot assigned to The pedal arm of pedal 1 connected with the foot plate 

the clutch pedal can be moved freely. 5, is flexibly connected with the transmission shaft 6 and 

In contrast to the right foot which has to initiate two with a Bowden cable 7 1 running through a protective 

separate functions (acceleration and braking), the left 45 pipe 7. Transmission shaft 6 and Bowden cable 7 l are 

foot only has to operate the clutch. This may not apply conducted through the vehicle bottom plate 2 into the 

if the motor vehicle is equipped with fully automatic engine area bound by the chassis 8 and laterally by the 

gear box without a clutch pedal. This type of vehicle vechicle body 9, whereby the transmission shaft 6 is 

offers itself for leg-amputated drivers. On the other connected with the plunger of brake cylinder 10 for the 

hand, no suitable solutions have become known for a 50 application of the brakes which are not shown, and 

simple and safe operation of the pedals used for fuel feed whereby the Bowden cable V is connected for the fuel 

and brake application. feed control to a spring-loaded adjusting lever ll l on 

It is the aim of the Invention to provide a device for the Carburettor 11 for the throttle valve ll 3 . 

motor vehicles for the control of the fuel feed and for At the other pedal lever arm, a tension spring 12 is 

the application of the brakes, a device which is designed 55 acting, which continuously tries to turn the pedal 1 

and constructed in such a way that, in a simple, safe and against the forward drive direction of the vehicle 

fast manner without the basic position of the foot hav- towards the direction of maximum fuel feed (FIG. 2). 

ing to be changed, a braking process and an independent On the other side, the tension spring 12 is removably 

acceleration process can be initiated with one foot, with attached to an extension piece 13 connected to the body 

the change between acceleration and braking taking 60 wall 9 and the vehicle bottom plate 2. 

place in the shortest possible time. In accordance with FIG. 1, the pedal 1 is in the ar- 

According to the Invention, this aim is achieved by a rested idling position without the brake having been 

single spring-pressure foot lever in form of a pedal in applied. A ball notch 14 — whose spring-loaded stop 

arrested idling position, this pedal being connected via ball falls into a stop notch at the pedal lever end — 

transmission means both to the fuel feed as well as to the 65 above the pedal lever end connected with the tension 

braking mechanism, i.e. in such a way that the fuel feed spring 12 is intended for releasably retaining the pedal 1 

is opened continuously when the pressure on the pedal in this position. A light touch of the pedal 1 in the for- 

is released from the idling position, and the fuel feed is ward driving direction releases the pedal 1. 
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With the driving motor in the idling position, the 
throttle valve ll 2 almost completely seals the Venturi 
tube of the Carburettor 11 and thus throttles the fuel 
feed to the fuel minimum required for idling. The brake 
cylinder 10 of the brake mechanism, too, is still out of 
action in this position so that the brakes, are not being 
applied. A braking operation does not occur until the 
pedal 1 is depressed beyond the idling position (FIG. 3). 
This results in the brake cylinder 10 being put into con- 
tinuous operation. When the pressure on pedal 1 is re- 
leased, the brake mechanism is again put out of opera- 
tion. 

FIG. 2 and FIG. 4 show the pedal 1, after release of 
the arrest, in the position of maximum fuel feed, with 
the throttle valve ll 2 being completely open and the 15 
fuel feed being set to fuel maximum. This pedal position 
is limited through a projection 15 on the vehicle floor 
plate 2. A swing of pedal 1 beyond this full-throttle 
position is not possible. 

By releasing the pressure on the pedal 1 from the 20 
idling position (FIG. 1), the fuel feed is opened continu- 
ously up to full throttle position whilst, when depress- 
ing the pedal against the force of the tension spring 12, 
the fuel feed is throttled to the idling position and the 
brakes are being applied continuously. 

According to a further embodiment of the Invention 
(FIGS. 3 and 4), the transmission shaft 6 and the Bow- 
den cable 7 1 are mounted on two separate pedal lever 
arms of pedal 1. The Bowden cable 7 1 is connected to 
that pedal arm which also carries the tension spring 12. 
The stop 15 prevents a swing of the pedal 1 beyond the 
full throttle position (FIG. 4), whilst the position of 
pedal 1 — for idling — can be arrested via the ball notch 
14. This can take place no matter whether the vehicle is 
stationary or moving. Here too, a slight touching of 35 
pedal 1 releases the arrest. 

The exemplified embodiments are designed for a 
front engine driven motor vehicle with suspended foot 
pedal. With a different mounting, the pedal can also be 
used in rear-engine driven motor vehicles with manual 40 
or automatic gear boxes. The Bowden cable 7 1 arranged 
between the fuel feed (carburettor 11) and the pedal 1 as 
a means of transmission of the pedal movement, could 
also be developed as a toggle joint, gear drive or chain 
drive. This also applies to the transmission means for the 45 
brake mechanism. 

It is also possible to use a looped or a coil spring 
instead of the tension spring 12 for moving the pedal 1, 
whereby the use of a ratchet, an eccentric or a spring 

50 



25 



30 



catch is also suitable for retaining the pedal 1 in the 
idling position. 

The main advantage of the Invention can be seen in 
that the original basic foot position can be maintained 
both for the acceleration of the vehicle (opening up of 
engine) as well as for applying the brakes. This results in 
a reduction by half or more than half of the time of 
reaction required from the moment of recognising a 
possible danger to the application of the brakes. 

Without having to change over the foot, the brakes 
can be applied instantly from the basic position 
whereby, for the braking process, the force of the foot 
can be transferred without any delay to the sole pedal. 
The chance of the foot assuming an inclined position 
during the braking process, which would mean a con- 
siderable loss of force, is eliminated by the mechanism 
of the Invention. 

I claim: 

1. Mechanism, for the control of the fuel feed and for 
the application of the brakes of front or rear engine 
driven motor vehicles with manual or automatic gear 
boxes, comprising a single spring-loaded foot lever in 
form of a pedal in arrested idling position, said pedal 
being connected via transmission means both to a fuel 
feed and to a brake mechanism such that, when the 
pressure on the pedal is released from the idling posi- 
tion, the fuel feed is opened continuously, and such that 
when the pedal is depressed completely, the fuel feed is 
throttled to the idling position, and such that when the 
pedal is depressed beyond the idling position, the brake 
mechanism is put into continuous operation, and such 
that when the pressure on the pedal is released, the 
brake mechanism is put out of operation. 

2. Mechanism, as claimed in claim 1, wherein the 
transmission arranged between pedal and fuel feed is a 
transmission shaft, toggle joint, gear drive, chain drive 
or belt. 

3. Mechanism, as claimed in claim 1, wherein the 
transmission means arranged between pedal and brake 
mechanism is a transmission shaft, toggle joint, gear 
drive or chain drive. 

4. Mechanism, as claimed in claim 1, wherein the 
arrest of the pedal in the idling position is obtained by a 
ball notch, spring catch, ratchet or eccentric. 

5. Mechanism, as claimed in claim 1, wherein the 
spring connected to the pedal is a looped, coil or spiral 
spring. 



55 



60 



65 



10/31/2002, EAST Version: 1.03.0007 



United States Patent m 

Prohaska et al. 



[ii] 4,224,832 
[45] Sep. 30, 1980 



[54] ELECTROMOTIVE POWER BRAKE 

[75] Inventors: Hans Prohaska, 

Bietigheim-Bissingen; Karl-Heinz 
Theurer, Marbach, both of Fed. Rep. 
of Germany 

[73] Assignee: ITT Industries, Inc., New York, N.Y. 

[21] Appl. No.: 961,421 

[22] Filed: Nov. 16, 1978 

[30] Foreign Application Priority Data 

Dec. 29, 1977 [DE] Fed. Rep. of Germany 2758644 

[51] Int. a 2 F16H 35/00 

[52] U.S. a 74/388 R; 60/545; 

74/512; 303/3 

[58] Field of Search 74/388, 203, 207, 208, 

74/512, 516, 625; 188/355, 360; 60/545; 303/3 

[56] References Cited 

U.S. PATENT DOCUMENTS 

2,251,267 8/1941 Carlbom 74/516 

2,884,803 5/1959 Willis 74/512 

3,972.190 8/1976 Sawyer 74/512 X 



FOREIGN PATENT DOCUMENTS 



2064788 1/1972 
439882 12/1935 
481608 3/1938 
490793 8/1938 
884982 12/1961 



Fed. Rep. of Germany 
United Kingdom . 
United Kingdom . 
United Kingdom . 
United Kingdom . 



Primary Examiner — C. J. Husar 

Assistant Examiner — Conrad Berman 

Attorney, Agent, or Firm— John T. O'Halloran; Alfred 

C. Hill 

[57] ABSTRACT 

The power brake includes an electric motor to provide 
braking power assistance actuated by a brake pedal and 
a transmission means interconnecting the brake pedal, 
the motor and a master cylinder piston, the transmission 
means being actuated by the brake pedal and having a 
frictional coupling to actuate the master cylinder piston, 
the friction of the frictional coupling increasing in pro- 
portion to the brake pedal pressure. 

13 Claims, 3 Drawing Figures 
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present invention comprising friction discs being axially 
ELECTROMOTIVE POWER BRAKE adjustable towards each other; and 

FIG. 3 is a detail of the embodiment according to 
Background of the Invention. FIG. 2 on an enlarged scale. 

This invention relates to a device for braking of 5 Description of the Preferred Embodiment 

motor vehicles by a brake pedal, a brake actuated • In piG 1 a bfake ^ ^ designated by 10 . Brake 

thereby and on electromotive drive for brake power pcda] 1Q is mountcd so ^at it swivcls at u . To the brakc 

assistance. peda j a ^pp^ p Usb rod y is attached for actuating a 

Modern motor vehicles are increasingly equipped 10 . piston in a brake master cylinder 13t Th e actua l brake 

with so-called power-assisted brake systems which system is not shown in detail, because it corresponds to 

build up a sufficiently high braking pressure when, only t £ e usm ] one3t 

a weak pressure is applied to the brake pedal. In many An electric motor 20 serves for the brake power 

cases, the underpressure in the intake manifold of the assistance. Electric motor 20 drives a friction disc 21 

vehicle engine is used for this brake power assistance 15 through a suitable speed reduction gear in the direction 

which, however, is not so easily attainable for diesel- 0 f rotation shown. A skid band 22 cooperates with 

engined vehicles. friction disc 21. One end of skid band 22 is fixed to 

From the German Patent No. DT-OS 2,064,788 a tappet push rod 12 and its other end to a tensioning 
braking system is already known in which a brake cable lever 23. Tensioning lever 23. is swivelled round the 
is stretched manually or by means of an electric motor, 20 point of rotation 24 by a push rod 25. Push =rod 25 has a 
the brake cable directly acting on a friction disc fas- broader portion with a slot 26 which engages a cam 27 
tened to the rear axle of the motor vehicle in a manner fixed to brake pedal 10. Tensioning lever. 23 is acted 
such that the friction disc is protected against twisting. upon by a spring element 28 which has a. tendency to 
This brake with electromotive brake power assistance is swivel tensioning lever 23 in. such a .way that the force- 
provided for big trucks in addition to the normal drum 25 locking connection between friction disc 21 and skid 
brakes. The brake power of these usual drum brakes is band 22 is released. ■ . ■; . r. . * 
thereby not intensified. Electric motor 20 is connected- to. a voltage source 

(not shown) via a switch 30 as soon as brake pedal 10 is 

Summary of the Invention actuated. Upon actuation of brake pedal 10 a low brake 

An object of the present invention is to provide a 30 pressure is built up at first in brake master cylinder 13 
device for braking of motor vehicles in which the brake . via tappet push rod 12. Simultaneously, electric motor 

power of the available drum or disc brake is intensified. 20 is energized. Cam 27 is displaced in slot 2£of push 

Another object of the present invention is that the r ° d 25 > whicn at first has . not anv influence. Thus the 

device is designed in such a way that it can be installed bra ^ P ressure is not assisted at the beginning of the 

into any motor vehicle at a later time. 35 bra }" n S P™ cess ' . . . . - ft . . 

A feature of the present invention is the provision of *hen however, brake pedal 10 is pressed such that 
an electromotive power brake comprising; an electric P«J 25 *f tensioning lever 23 is displaced 
_.„ of . . *~ , . . « ,i\ m direction of arrow A against the force of spring ele- 
ctor actuated by a brake pedal the motor providing n ^ £ 

braking power assistance; a master cylmder having a ^ ^ ^ {Q ^ g and 22 b 

tappet push rod connected to a master cylinder piston; d[sQ n T h fod n [$ d[ ^ m the 

and transmission means interconnecting the brake of arrow H B and( thu3> thebrake re m 

pedal, the motor and the tappet push rod, the transmis- br&ke ma$ter lmder 13 [$ mtensified( ^ skid band 

Sl on means having a fnctional couphng to actuate the n and fdction disc n form a forcelocking C0U pi ing , 

tappet push rod, the friction of the coupling increasing 45 whereby the fric tiohal connection depends on the pres- 

in proportion to the brake pedal pressure. SUfe Ue(J tQ brake ^ 1Q The couplin g. via skid 

It is thereby essential that the electric motor mechani- band n and friction disc n u acdng Qnly in Qne direc . 

cally acts on the brake pedal or also on a tappet push ^ that is from clectric motor 2Q t0 tappct push ^ n 

rod of a brake master cylinder of a motor vehicle cou- hence, to brake pedal 10. 

pled with the brake pedal, whereby the power of this 50 ^ arnulgeme nt ensures that tappet push rod 12-can 

device is derived from the pressure applied to the brake ^ 0 be actU atcd without any handicap when electric 

pedal by the driver. motor 20 is defective and friction disc 21 is blocked. -In 

The mechanical transmission of motion from the this embodiment it is furthermore essential that electric 

electric motor to the brake pedal must be designed in motor 20 starts before its torque intensifies the brake 

such a way that also in case of a defect of the auxiliary 55 system. The reason is that because of slot 26 the lever 

drive a further functioning of the brake in ensured. transmission of levers 25 and 23 has a certain clearance. 

Brief Description of the Drawing ^ e f es spring element 28 is important which t when the 

r 0 brake pedal is reset, adjusts tensioning lever 23 in a way 

Above-mentioned and other features and objects of that the frictional connection between friction disc 21 

this invention will become more apparent by reference 60 .and skid band 22 is released and, thus, does not act 

to the following description taken in conjunction with against the- setting back of tappet push rod 12 via the 

the accompanying drawing, in which: ' . still running electric motor 20. 

FIG. 1 is a schematic view of a first embodiment of , ... In the embodiment of FIG. 2, electric motor 20 drives 

the device in accordance with the principles of the a friction disc 41 which cooperates with a second fric- 

present invention comprising a friction disc and a skid 65 tion disc 42. A shaft 44 with a. pinion 45 is coupled with 

band; - friction- disc 42 via an overrunning-clutch drive 43. The 

FIG, 2 . is a schematic view of a second embodiment pinion 45 cooperates, with a toothed rack 46 which 

of the device in accordance with the principles of the simultaneously serves as a tappet push rod for actuating 
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a piston in brake master cylinder 13. The two friction 
discs 41 and 42 working as a coupling are axial ly adjust- 
able towards each other. All these parts are held in a 
bearing cage having two drive end shields 47 and 48 and 
a mounting plate 49 all bolted to each other. 5 

A four-bar mechanism including the levers 51 ( 52, 53 
and 54 is attached to a pivot 50 on brake pedal 10. A 
driven rocking arm 55 is connected with lever 54 in a 
manner that prevents its twisting. Driven rocking arm 
55 is designed in such a way that it presses on the front 10 
side of shaft 44. Thus the circular movement of pivot 50 
via the four-bar mechanism is transformed into an axial 
movement of shaft 44 and thereby via the overrunning- 
clutch drive 43 into an axial movement of friction disc 
42. * 15 

With reference to FIG. 3 some details of the design 
are described below. 

The shaft 44 via the drive key 60 is fastened to pinion 
45 in a manner that prevents its twisting, A cup spring 
62 supports on a Seeger circlip ring 61, cup spring 62 20 
having the tendency to press shaft 44 upwards. A 
driven pulley 63 of a usual overrunning-clutch drive 43 
is formed in one piece on shaft 44. The drive disc of the 
overrunning-clutch drive is designated by 64, the free- 
wheel balls by 65. Drive disc 64 simultaneously serves 25 
as friction disc 42. Drive disc 64 has a friction lining 66. 
The driven shaft 67 of electric motor 20 has a taper 
serration at 68. A bushing 69 with an internal toothing 
is axially put on driven shaft 67 and fastened by means 
of a screw connection. Bushing 69 is coupled with the 30 
other friction disc 41 via drive keys 70 in a manner that 
prevents its twisting. Friction disc 41 is movably sup- 
ported on bushing 69 via a kind of cup bearing. For this 
purpose one front side of friction disc 41 is provided 
with a ball socket 71 and bushing 69 has radially pro- 35 
jecting flanges 72 with an adapted ball radius which is 
indicated at 73. Friction disc 41 is supported on mount- 
ing plate 49 via a needle bearing with rolls 74 between 
two steel discs 75 and 76 and several pressure springs 
77. 40 

The device according to FIGS. 2 and 3 operates as 
follows: Upon actuation of brake pedal 10 at first the 
electric motor 20 is started. However, there does not 
yet exist a frictional connection between friction discs 
41 and 42, because friction disc 42 is pressed upwards by 45 
the cup spring 62 opposite to the direction of arrow A. 
When the brake pedal is pressed stronger driven rock- 
ing arm 55 is swivelled via the lever transmission of 
levers 51, 52, 53 and 54 and thereby presses shaft 44 and, 
thus, friction disc 42 against the tension of cup spring 62 50 
in the direction of arrow A. The frictional connection 
between friction discs 41 and 42 is connected and 
thereby pinion 45 via overrunning-clutch drive 43 is 
turned round in one direction of rotation, so that 
toothed rack 46 is adjusted in direction of arrow B. The 55 
brake pressure in the brake master cylinder is thereby 
increased. Again the frictional connection between 
friction discs 41 and 42 is increased as the adjusting 
angle of brake pedal 10 is increased. This arrangement is 
different than that of FIG. 1, since coupling 41 is acting 60 
in both directions of rotation. Nevertheless toothed 
rack 46 can also be adjusted, when the electric motor is 
blocked, because between frictional disc 42 and pinion 
45 overrunning-clutch drive 43 is interposed in the per- 
tinent direction of rotation. 65 

It can be seen from the descriptions that such a power 
brake system can easily be installed into motor vehicles 
at a later time, because it represents a compact construc- 



4 



tional unit. Thus, only slight changes have to be made at 
the tappet push rod.and at the brake pedal for attaching 
the lever transmission mechanism. 

While we have described above the principles of our 
invention in connection with specific apparatus it is to 
be clearly understood that this description is made only 
by way of example and not as a limitation to the scope 
of our invention as set forth in the objects thereof and in 
the accompanying claims. 

We claim: 

1. An electromotive power brake comprising: 

an electric motor actuated by a brake pedal, said 
motor providing braking power assistance; 

a master cylinder having a tappet push rod connected 
to a master cylinder piston; and 

transmission means interconnecting said brake pedal, 
said motor and said tappet push rod, said transmis- 
sion means having a frictional coupling to actuate 
said tappet push rod, the friction of said coupling 
increasing in proportion to the brake pedal pres- 
sure. 

2. A power brake according to claim 1, wherein 
said coupling only acts in one direction from said 

motor to said brake pedal. 

3. A power brake according to claim 2, wherein 
said coupling includes 

a friction disc directly driven by said motor, and 
a skid band embracing said friction disc and having 
one end coupled to said brake pedal and the 
other end coupled to said tappet push rod. 

4. A power brake according to claim 3, wherein 
said transmission means further includes 

a push rod element attached to said brake pedal; 
and 

a tensioning lever connected to and swivelled by 
said push rod element about a point of rotation; 

said one end of said skid band being coupled to said 
tensioning lever, said tensioning lever stretching 
said skid band towards said friction disc. 

5. A power brake according to claim 4, wherein 
said transmission means further includes 

a spring element connected to said tensioning lever 
to reset said tensioning lever. 

6. A power brake according to claim 5, wherein 
said transmission means further includes 

a cam disposed in said brake pedal and a slot in said 
push rod element. 

7. A power brake according to claim 1, wherein 
said transmission means further includes 

lever transmission means interconnecting said 
brake pedal and said coupling. 

8. A power brake according to claim 1, wherein 
said coupling acts in both directions of rotation, and 
said transmission means further includes 

an overrunning-clutch drive disposed between said 
coupling and both of said brake pedal and said 
tappet push rod. 

9. A power brake according to claim 8, wherein 
said coupling includes 

a first friction disc driven by said motor, and 
a second friction disc connected to said overrun- 
ning-clutch drive, 
said overrunning-clutch drive driving a pinion 
fixed to a shaft, said pinion mating with a toothed 
rack attached to said brake pedal and said tappet 
push rod, 

said first and second friction discs being axially 
movable towards each other. 
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10. A power brake according to claim 9, wherein 
said transmission means further includes 

a pivot disposed in said brake pedal; and 
a five-lever transmission mechanism interconnect- 
ing said pivot and said shaft to translate circular 5 
motion at said pivot to straight-line motion at 
said shaft. 

11. A power brake according to claim 10, wherein 
said five-lever transmission mechanism includes 



6 

a driven rocking arm acting on the adjacent end of 
said shaft. 

12. A power brake according to claim 11, wherein 
said toothed rack is attached to one lever of said 

transmission mechanism and said tappet push rod. 

13. A power brake according to claim 12, wherein 

said first friction disc is secured to a driving shaft of 

said motor by a cup bearing. 

***** 
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[57] ABSTRACT 

A device for preventing an accelerator from being errone- 
ously operated when an accelerator pedal of a motor vehicle 
is erroneously pushed down includes a magnetic coupling 
device comprising an accelerator interlocking member inter- 
locking with an accelerator pedal and a throttle interlocking 
member connected to a throttle cable. When the accelerator 
pedal is pushed down during normal operation the throttle 
cable is operated through the magnetic coupling device to 
cause the motor vehicle to be accelerated. When the accel- 
erator pedal (14) is erroneously pushed down in spite of the 
brake pedal being intended to be pushed down, the magnetic 
coupling device decouples and prevents the throttle valve 
from being operated and the motor vehicle from being 
accelerated. 

33 Claims, 23 Drawing Sheets 
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FIG. 2 
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FIG. 3 
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FIG. 4 
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FIG. 5 
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FIG. 7 
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FIG. 9 
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FIG. 13 
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FIG. 15 
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FIG. 16 
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FIG. 17 
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FIG. 18 
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FIG. 19 
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FIG. 2 7 
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DEVICE FOR PREVENTING AN connected to a throttle cable so that the accelerator rod is 

ACCELERATOR OF A VEHICLE FROM interlocked with the throttle cable, and the engine is pre- 

BEING ERRONEOUSLY OPERATED vented from being accelerated by disengaging the accelcra- 

tor rod from the cable operating plate so that the throttle 

TECHNICAL FIELD 5 cable is released from the accelerator rod. 

This invention pertains to a device for preventing an Although the prior art device of Japanese Laying-Opeo 

accelerator of a vehicle such as a gasoline engine automobile No. 185862/1993 releases the throttle cable from the accel- 

or an electric vehicle having an automatic transmission from erator pedal in accordance with the erroneous operation of 

being erroneously operated. This is done by stopping an the accelerator pedal in place of the brake pedal, the engine 

accelerating operation when the accelerator pedal is errone- 10 tends to be prevented in a delay time from being accelerated 

ously pushed down in order to prevent the vehicle from because the accelerator erroneous operation preventing 

being accelerated even though the accelerator pedal is device is never operated unless the accelerator pedal is 

pushed down in spite of the vehicle being intended to be pushed down while the distance for which the accelerator 

braked. pedal is pushed down exceeds a predetermined value. Also. 

15 the accelerator rod is unstably interlocked with the cable 

BACKGROUND OF THE INVENTION operating plate during the normal operation of the acceiera- 

On operating a vehicle such as a gasoline engine vehicle tor - Particularly, if the device is so constructed that the 

having an automatic transmission mounted thereon, when an accelerator rod is easily again engaged with the cable 

accelerator pedal is erroneously pushed down even though a operating plate in order to return the normal operation of the 

brake pedal is intended to be pushed down for braking the 20 accelerator after the cable operation plate is released from 

vehicle, it is not stopped, but is accelerated, which should be thc accelerator rod, then both of the accelerator rod and the 

avoided. ^blt operating plate tend to be more unstably interlocked 

Various devices have been proposed in order to avoid the Wlth each ot | lcr " 

vehicle from being unwillingly accelerated by an erroneous On operating the vehicle having an automatic transmis- 

operatioD of the pedal. The prior art devices are adapted to s ^ on mounted thereon, thc accelerator pedal is sometimes 

basically prevent the vehicle from being accelerated by a erroneously and abruptly pushed down in spite of a brake 

fuel system, an air intake system or an ignition system of an being intended to be operated while a driver operates the 

engine failing to be operated, which is instructed by an vehicle without contacting the accelerator pedal In any of 

electric signal which is in turn generated by electrically „ the aforementioned prior art arrangements, such erroneous 

detecting that the accelerator pedal in place of a brake pedal operation of the accelerator causes the throttle cable to be 

is erroneously pushed down. pulled so that a throttle valve is opened in a direction in 

For example, Japanese Laying-Open No. 190.135/1986 which me ea 8 inc * accelerated, and thereafter, the throttle 

(Japan 61-190.135). Japanese Laying-Open No. 115.734/ cabIe is released so that the throttle valve is closed. This 

1989 (Japan 1-115,734) or Japanese Laying-Open No. 139, 35 ca ? ses 10 Panted during a time delay from 

183/1993 (Japan 5-139.183) discloses a device adapted to bcm 8 accelerated. 

fail to operate one of the aforementioned systems of thc An electric vehicle is driven by controlling a drive motor 

engine, which is instructed by an electric signal generated by which rotates and drives wheels by a controller. The speed 

determining and electrically detecting an erroneous opera- °f ^ electric vehicle is conventionally controlled by sup- 

tion of the accelerator pedal in place of the brake pedal when ^ plying to the controller a speed control signal generated in 

a pedalling force of the accelerator or a pedalling velocity association with an accelerator pedal. If the accelerator pedal 

thereof considerably exceeds a normal value. is erroneously pushed down in place of the brake pedal, the 

However, since such prior art devices electrically detect s P ccd c ° nt rol signal indicating acceleration is supplied to the 
the erroneous operation of thc pedal and thereafter prevent controller. Thus, the electric vehicle is driven at higher speed 
an engine from being accelerated in accordance with the 45 rathcr than brakcd ^ c motor is accelerated, 
electric signal, they disadvantageously have a time delay Accordingly, it is one object of the invention to provide a 
after the accelerator pedal is pushed down until the engine device for preventing an erroneous operation of an acccl- 
is prevented from being accelerated. Since the prior art erator for a vehicle adapted to not accelerate the vehicle even 
devices require erroneous operation detecting means to though the accelerator pedal is erroneously pushed down in 
determine the erroneous operation of the pedal to generate 50 spitcof a brake pedal being intended to be pushed down. The 
the electric signal and engine operation disabling means to device is adapted to immediately stop thc erroneous opera- 
make the fuel system, the air intake system or the ignition of the accelerator without time delay when the crrone- 
system of the engine disabled in accordance with the electric ous operation of the accelerator is detected, 
signal from thc erroneous operation detecting means, the It is another object of the invention to provide a device for 
construction of the devices is complicated. Furthermore, if 55 preventing an erroneous operation of an accelerator for a 
the air intake system or thc ignition system is disabled while vehicle adapted to immediately stop the accelerating opera- 
the accelerator pedal continues to be pushed down, then raw tion when the accelerator pedal is erroneously further 
gas is undesirably exhausted from the engine. In addition pushed down in spite of a brake pedal being intended to be 
thereto, since the engine is stopped, the engine continues to pushed down while a driver operates the vehicle with thc 
be stopped even though the accelerator pedal is released and 00 accelerator pedal being pushed down, 
therefore, the vehicle cannot be driven unless the engine is it is a further object of the invention to provide a device 
again started. for preventing an erroneous operation of an accelerator for 

Japanese Laying-Open No. 185862/1993 (Japan a vehicle adapted to immediately stop the accelerating 

5-185862) discloses a device for preventing an engine from operation without having almost any condition of pushing 

being accelerated. Normal operation of the accelerator is 65 down the accelerator pedal in an accelerating direction even 

provided by interengaging an accelerator rod on which an though the accelerator pedal is erroneously pushed down io 

accelerator pedal is mounted with a cable operating plate spite of a brake pedal being intended to be pushed down 
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while a driver operates the vehicle without contacting the 
accelerator pedal 

It is a further object of the invention to provide a device 
for preventing an erroneous operation of an accelerator for 
a vehicle adapted to normally operate the vehicle as soon as 3 
the accelerator pedal is released from a foot of the driver to 
immediately return the original condition of the accelerator 
system after the erroneous operation of the accelerator is 
prevented. 

It is a further object of the invention to provide a device 10 
for preventing an erroneous operation of an accelerator for 
an electric vehicle adapted to immediately stop the acceler- 
ating operation when the accelerator pedal is erroneously 
pushed dowo in spite of a brake being intended to be pushed 
down. 

15 

DISCLOSURE OF THE INVENTION 
A first feature of the invention is to provide magnetic 
coupling means comprising an accelerator interlocking 
member interlocking with an accelerator pedal of a vehicle 
and a throttle interlocking member associated with a throttle 20 
valve so as to open and close the throttle valve and being 
magnetically coupled with the accelerator interlocking 
member. The magnetic coupling means is magnetically set 
or arranged so that the accelerator interlocking member is 
released from the throttle interlocking member as soon as a 2s 
pedalling force equal to or more than a pedalling force 
applied to a brake pedal is abruptly applied to the accelerator 
pedal. 

Either of the accelerator interlocking member and the 
throttle interlocking member for the magnetic coupling 30 
means may include magnetic material while the other may 
include a magnet but both of the accelerator interlocking 
member and the throttle interlocking member may comprise 
a magnet. Preferably, the accelerator interlocking member 
may include an attraction plate of magnetic material while 35 
the throttle interlocking member may include a magnet 
facing to the attraction plate and serving to magnetically 
attract the attraction plate. The magnetic coupling means is 
preferably provided on an accelerator arm pivotally mounted 
on a body of the vehicle and having the accelerator pedal 40 
mounted thereon so that the magnetic coupling means is 
positioned on the side of the accelerator arm opposite to the 
accelerator pedal relative to a pivotal point of the accelerator 
arm. 

When a pedalling force equal to or more than a pedalling 45 
force applied to a brake pedal is abruptly applied to the 
accelerator pedal in spite of a brake being intended to be 
applied on a vehicle having an automatic transmission 
mounted thereon when it is driven without contacting the 
accelerator pedal, a mass of the throttle interlocking member 50 
and an urging force applied to the throttle interlocking 
member through a throttle cable serve to resist movement of 
the throttle interlocking member in an accelerating direction. 
Also, the leverage of the accelerating arm serves to sepa- 
rately release the accelerator interlocking member from the 55 
throttle interlocking member sequentially toward the pivotal 
point of the accelerator arm from a point of the accelerator 
interlocking member remote therefrom. Thus, the accelera- 
tor interlocking member is immediately moved far away 
from the throttle interlocking member and the accelerator 60 
interlocking member moves in association with the accel- 
erator pedal while the throttle interlocking member is kept at 
its original position. This prevents a part such as a throttle 
cable or the like, interlocking a throttle valve with a throttle 
interlocking member from being pulled so that the throttle 65 
valve is opened, and therefore the accelerator from being 
operated. 



4 

A second feature of the invention is to provide magnetic 
coupling means comprising an accelerator interlocking 
member interlocking with an accelerator pedal of a vehicle 
and a throttle interlocking member associated with a throttle 
valve so as to open and close the throttle valve, the inter- 
locking members being magnetically coupled, and stop 
means are provided to be engaged against the throttle 
interlocking member at the pedalling position of the accel- 
erator where the accelerator interlocking member exceeds 
the furthermost pedalling position of the normal accelerating 
operation to release the accelerator interlocking member 
from being magnetically coupled with the throttle interlock- 
ing member. 

Also, in this magnetic coupling means, either of the 
accelerator interlocking member and the throttle interlock- 
ing member may include magnetic material while the other 
may include a magnet, but both of them may include a 
magnet. 

The stop means may comprise a first stop member to stop 
further pushing down the accelerator pedal in the normal 
operation of the accelerator and a second stop member 
serving to stop movement of the throttle interlocking mem- 
ber in the accelerating direction so that it is released from the 
condition of being magnetically coupled with the accelerator 
interlocking member when the accelerator pedal is pushed 
down beyond the normal accelerating operation while the 
first stop member is deformed. The first stop member may be 
formed of resilient material such as hard rubber or the like 
which is deformed by pushing down the accelerator pedal 
beyond the normal accelerating operation, or it may be 
formed of plastically def ormable material such as hard glass 
or the like which is plastically deformed to allow the 
accelerator interlocking member to be moved to a position 
where the accelerator interlocking member is released from 
being magnetically coupled with the throttle interlocking 
member by pushing down the accelerator pedal beyond the 
normal accelerating operation. 

While the accelerator is normally operated, even though 
the accelerator pedal is furthermost pushed down, the part on 
the side of the accelerator interlocking member is engaged 
against the first stop member so that the accelerator is 
normally operated. While the accelerator is normally oper- 
ated like this, the accelerator pedal sometimes continues to 
be erroneously pushed down with a pedalling force equal to 
or more than the pedalling force applied to the brake pedal 
in spite of the brake pedal being intended to be operated. In 
such a case, the part on the side of the accelerator interlock- 
ing member is firstly engaged against the first stop member, 
but when the accelerator pedal is strongly pushed down in 
the same manner as the brake pedal, the first stop member 
is deformed until the accelerator interlocking member is 
moved beyond the second stop member. Thus, since the 
throttle interlocking member is stopped by the second stop 
member and cannot be moved beyond it. the accelerator 
interlocking member moves beyond the second stop member 
with the throttle interlocking member being left at the 
second stop member while the accelerator interlocking 
member is released from being magnetically coupled with 
the throttle interlocking member. Since the throttle inter- 
locking member is returned to the position where the accel- 
erator is released, which is caused by the throttle cable or the 
like connected to the throttle valve and being urged so that 
the throttle valve is normally closed, an erroneous operation 
of the accelerator can be prevented. 

The magnetic coupling means of the second feature of the 
invention may be so magnetically set that the accelerator 
interlocking member is released from the throttle interlock- 
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ing member as soon as a pedalling force equal to or more coupling sensor means is positioned on the side of the 

than a pedalling force applied to a brake pedal is abruptly accelerator arm opposite to the accelerator pedal relative to 

applied to the accelerator pedal in the same manner as the a pivotal point of the accelerator ana 

magnetic coupling means of the first feature of the in vention. when the pedalling force equal to or more than the 

In the same manner as in the first feature of the invention, 5 pedalling force applied to the brake pedal is erroneously and 

when the pedalling force equal to or more than the pedalling abruptly applied to the accelerator pedal in spite of the 

force applied to the brake pedal is abruptly applied to the electric vehicle being intended to be braked when it is driven 

accelerator pedal in spite of a brake being intended to be without contacting the accelerator pedal, the accelerator 

applied on a vehicle having an automatic transmission interlocking roc rater is immediately released from the fol- 

mounted thereon when it is driven without contacting the 10 lower member and therefore the switching element gener- 

accelerating pedal, the accelerator interlocking member is ates the accelerator erroneous operation signal, which causes 

immediately released from the throttle interlocking member. the controller of the electric vehicle to stop controlling the 

which is based on a mass of the throttle interlocking vehicle in the accelerating direction in the same manner as 

member, an urging force applied thereto and a principle of described in details with respect to the first feature of the 

leverage acting to the accelerator arm and therefore the 13 invention. 

accelerator is prevented from being operated, ^ fouith featurc of & c inve ntion is to provide stop 

In either of the first and second features of the invention, means to stop the follower member from moving to the 
if there is not required a function of preventing the erroneous accelerator pedalling position where the accelerator inter- 
operation of the accelerator, then the accelerator interlocking locking member exceeds the pedalling position of the nor- 
member may be locked with the throttle interlocking mem- 20 raal accelerator operation to release the accelerator inter- 
ber so that both of them arc never released from the locking member from being magnetically coupled with the 
magnetic coupling condition. follower member in addition to the same magnetic coupling 

In either of the first and second features of the invention* sensor means as in the third feature of the invention, 
at the same time when the accelerator interlocking member ^ The stop means may comprise a first stop member to stop 
and the throttle interlocking member are released from the further pushing down the accelerator pedal in the normal 
magnetic coupling condition so as to prevent the erroneous accelerating operation and a second stop member serving to 
operation of the accelerator, switch means may electrically stop moving the follower member in the accelerating direc- 
detect that the accelerator interlocking member and the tion so that it is released from the condition of being 
throttle interlocking member are released from the magnetic ^ magnetically coupled with the accelerator interlocking 
coupling condition and thereby the erroneous operation of member when the accelerator pedal is pushed down beyond 
the accelerator may be warned in accordance with the the normal accelerating operation while the first stop mem- 
accelerator erroneous operation signal. A warning may be ber is deformed. The first stop member may be formed of 
preferably a speech of "Please release a foot from the resilient material such as hard rubber or the like that is 
accelerator pedal." or the like from a speech synthesis 35 deformed by pushing down the accelerator pedal beyond the 
system as well as a warning sound from a buzzer or the like. normal accelerating operation or may be formed of plasti- 

A third feature of the invention is to provide magnetic cally deformable material such as hard glass or the like that 
coupling sensor means comprising an accelerator interlock- ' s plastically deformed to allow the accelerator interlocking 
ing member interlocking with an accelerator pedal of an member to be moved to a position where the accelerator 
electric vehicle, a follower member magnetically coupled 40 interlocking member is released from being magnetically 
with the accelerator pedal while urged to be moved in a coupled with the follower member by pushing down the 
direction opposite to an accelerating direction of an accel- accelerator pedal beyond the normal accelerating operation, 
erator arm to be moved following the accelerator interlock- While the accelerator is normally operated, even though 
ing member and a switching element to detect when the the accelerator pedal is furthermost pushed down, the part on 
accelerator interlocking member and the follower member 45 the side of the accelerator interlocking member is never 
are released from the magnetic coupling condition to gen- strongly engaged against the first stop member so that the 
erate an accelerator erroneous operation signal. The mag- normal operation of the accelerator is allowed. While the 
netic coupling sensor means is so magnetically set that the accelerator is normally operated like this, if the accelerator 
accelerator interlocking member is released from the fol- pedal sometimes continues to be operated with the pedalling 
lower member as soon as a pedalling force equal to or more 50 force equal to or more than the pedalling force applied to the 
than a pedalling force applied to a brake pedal is abruptly brake pedal in spite of the brake pedal being intended to be 
applied to the accelerator pedal and is connected to a operated, then the pan on the side of the accelerator inter- 
controller of the electric vehicle so that the accelerator locking member is first engaged against the first stop mem- 
erroneous operation signal from the switching element ber with an abnormal force. Thus, only the accelerating 
serves to prevent the controller from controlling the vehicle 55 interlocking member moves while the follower member is 
in an accelerating direction thereof. left and therefore it is released from being magnetically 

Either of the accelerator interlocking member and the coupled with the follower member to generate the accelera- 

follower member for the magnetic coupling sensor means tor erroneous operation signal from the switching element 

may include magnetic material while the other may include Accordingly, the controller never controls the vehicle in the 

a magnet but both of them may comprise a magnet. 60 accelerating direction. 
Preferably, the accelerator interlocking member may include 

an attraction plate of magnetic material while the follower BJUEF DESCRIPTION OF THE DRAWINGS 

member may include a magnet facing to the attraction plate FIG. 1 is a side clevational view of an accelerator system 

and serving to magnetically attract the attraction plate. The having a device for preventing an accelerator from being 

magnetic coupling sensor means may be preferably provided 65 erroneously operated in accordance with a first embodiment 

on the accelerator arm pivotally mounted on a body of the of the invention, with a portion thereof taken in section; FIG. 

vehicle and having the accelerator pedal so that the magnetic 2 is a front view of the accelerator system of FIG. 1;' FIG. 
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3 is a side elevational view of the accelerator system having 
the device of FIG. 1 moved to the furthermost pedalling 
position of a normal operation of the accelerator, with a 
portion taken in section as in FIG. 1; FIG. 4 is a side 
elevational view of the accelerator system having the device 
of FIG. 1 moved beyond the furthermost pedalling position 
of a normal operation of the accelerator to release the 
magnetic coupling means, with a portion taken in section as 
in FIG. 1; FIG. 5 is a side elevational view of the accelerator 
system having the device of FIG. 1* an accelerator inter- 
locking member of which is moved in association with an 
accelerator pedal while a throttle interlocking member is left 
at the original position by abruptly and erroneously pushing 
down the accelerator pedal in place of a brake pedal, with a 
portion taken in section as in FIG. 1; FIG. 6 is an enlarged 
sectional view of an extending hole in a cable holder through 
which a throttle cable extends; FIG. 7 is an enlarged front 
view of lock means used for the device of FIGS. 1 through 
5. as viewed from the right side of FIG. 1; FIG. 8A is a top 
view of the lock means of FIG. 7, as rotated 90° counter- 
clockwise and with a portion taken in horizontal section; 
FIG. 8B is a side elevational view of a locking arm taken 
along a line B — B of FIG. 8A; FIG. 9 is a side elevational 
view of an accelerator system having a device for preventing 
an accelerator from being erroneously operated in accor- 
dance with a second embodiment of the invention, with a 
portion thereof taken in section; FIG. 10 is an enlarged side 
elevational view of a portion of the device of FIG. 9 having 
a connecting rod to connect an accelerator arm and an 
accelerator interlocking member to each other and relative 
components thereof; FIG. 11 is a front view of an interior of 
a casing used for the device of FIG. 9 taken along a line 
11 — ii of FIG. 9; FIG. 12 is a side elevational view of the 
accelerator system having the device of FIG. 9 moved to the 
furthermost pedalling position of a normal operation of the 
accelerator, with a portion taken in section as in FIG. 9; FIG. 
13 is a side elevational view of the accelerator system having 
the device of FIG. 9 erroneously moved beyond the further- 
most pedalling position of a normal operation of the accel- 
erator in spite of a brake pedal being pushed down to release 
the magnetic coupling means, with a portion taken in section 
as in FIG. 9; FIG. 14 is a side elevational view of the 
accelerator system having the device of FIG. 9, an accel- 
erator interlocking member of which is moved in association 
with an accelerator pedal while a throttle interlocking mem- 
ber is left at the original position by abruptly and errone- 
ously pushing down the accelerator pedal in place of the 
brake pedal, with a portion taken in section as in FIG. 9; 
FIG. 15 is a side view of an accelerator system having a 
device for preventing an accelerator from being erroneously 
operated in accordance with a third embodiment of the 
invention, with a portion thereof taken in section; FIG. 16 is 
a front view of the accelerator system of FIG. 15; FIG. 17 
is a side elevational view of the accelerator system having 
the device of FIG. 15 moved to the furthermost pedalling 
position of a normal operation of the accelerator, with a 
portion taken in section as in FIG. 15; FIG. 18 is a side 
elevational view of the accelerator system having the device 
of FIG. 15 moved beyond the furthermost pedalling position 
of a normal operation of the accelerator to release the 
magnetic coupling means, with a portion taken in section as 
in FIG. 15; FIG. 19 is a side elevational view of the 
accelerator system having the device of FIG. 15. an accel- 
erator interlocking member of which is moved in association 
with an accelerator pedal while a throttle interlocking mem- 
ber is left at the original position by abruptly and errone- 
ously pushing down the accelerator pedal in place of a brake 
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pedal, with a portion taken in section as in FIG. 15; FIG. 20 
is a side elevational view of an accelerator system having a 
device for preventing an accelerator from being erroneously 
operated in accordance with a fourth embodiment of the 
invention; FIG. 21 is a top view of the accelerator system of 
FIG. 20; FIG. 22 is a side elevational view of the accelerator 
system having the device of FIG. 20 erroneously moved 
beyond the furthermost pedalling position of a normal 
operation of the accelerator in place of a brake to release the 
magnetic coupling means; FIG. 23 is a side elevational view 
of the accelerator system having the device of FIG. IS. an 
accelerator interlocking member of which is moved in 
association with an accelerator pedal while a throttle inter- 
locking member is left at the original position by abruptly 
and erroneously pushing down the accelerator pedal in place 
of a brake pedal; FIG. 24 is a side elevational view of the 
accelerator system of FIG. 20 similar to FIG. 20, but with 
lock means being locked; FIG. 25 is an enlarged sectional 
view of lock means used for the embodiment of FIGS. 20 
20 through 24; FIG. 26 is a schematic diagram of a device for 
preventing from being erroneously operated in accordance 
with an embodiment applied to an electric vehicle, with a 
main portion thereof partially taken in section; FIG. 27 is a 
schematic diagram of the device of FIG. 26 having an 
accelerator pedal in place of a brake pedal being erroneously 
and abruptly pushed down beyond the furthermost pedalling 
position of a normal operation of the accelerator and there- 
fore an accelerator interlocking member moved in associa- 
tion with the accelerator pedal while a follower member is 
30 left at the original position; FIG. 28 is a schematic diagram 
of the device of FIG. 26 in which the accelerator pedal has 
been erroneously moved beyond the furthermost normal 
pedalling position to cause release of a magnetic coupling 
sensor, FIG. 29 is an enlarged sectional view of urging 
means to urge the follower member in a direction opposite 
to a pedalling direction of the accelerator in accordance with 
an example different from that of FIG. 26; FIG. 30 is an 
enlarged sectional view of urging means to urge the follower 
member in a direction opposite to a pedalling direction of the 
accelerator in accordance with an example further different 
from that of FIG. 26; and FIG. 31 is a perspective view of 
a modification of the first stop member used for the inven- 
tion. 
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DETAILED DESCRIPTION OF THE 
INVENTION 
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Some preferred embodiments of the invention will be 
described in detail with reference to the accompanying 
drawings. 

A typical embodiment (a first enibodiment) of the inven- 
tion is shown in FIGS. 1 through S. A gasoline engine motor 
vehicle to which the invention is applied is in the form of one 
having an automatic transmission mounted thereon. An 
accelerator system 12 having a device 10 for preventing an 
accelerator from being erroneously operated in accordance 
with the embodiment of the invention comprises an accel- 
erator arm 16 having an accelerator pedal 14 mounted on 
and connected to a throttle cable 18. which serves to open 
and close a throttle valve (not shown) through the accelera- 
60 tor erroneous operation preventing device 10 of the inven- 
tion. 

As conventional, the throttle cable 18 comprises an outer 
case ISA having its end secured to wall 20A of a vehicle 
body 20 and a cable body 18B slidably disposed within the 
outer case 18A. The cable body 18B is urged by a spring (not 
shown) or the like in a leftward direction as viewed in FIG. 
1 so as to normally close the throttle valve. The accelerator 
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arm 16 is in the form of lever pivotally mounted by a support The attraction plate 32 of the accelerator interlocking 

shaft 24 on a base 22 which is in turn secured to a portion member 26 of the magnetic coupling means 30 is normally 

of the vehicle body 20 by suitable means. magnetically attracted by the permanent magnets 38 of the 

As shown in FIG. 2. a coil spring 23 is wound around the throttle interlocking member 28 as shown in FIG. 1 to 

portion of the support shaft 24 extending through the base 5 integrally couple the accelerator interlocking member 26 

22. One of ends of the coil spring 23 may be hooked on the with the throttle interlocking member 28. Thus, as the 

base 22 while the other end of the coil spring 23 may be accelerator pedal 14 is pushed down or pedalled as shown in 

hooked on a rear face of the accelerator arm 16 (a lefthand FIG. 3, the accelerator interlocking member 26 and the 

face of FIG. 1). Thus, the accelerator pedal 14 is urged in an throttle interlocking member 28 of the magnetic coupling 

upward direction as viewed in FIG. 1. J0 means 30 are pivotally moved through the accelerator arm 

The accelerator erroneous operation preventing device 10 about the support shaft 24 in a clockwise direction as 
constructed in accordance with the first embodiment of the viewed - in FIG. 3. Therefore, the cable body 18B of the 
invention is provided with magnetic coupling means 30 throttle cable 18 connected to the throttle interlocking mem- 
comprising an accelerator interlocking member 26 mounted 28 is pulled so that the throttle valve is opened in 
on the accelerator arm 16 and a throttle interlocking member accordance with the degree of pushing down the accelerator 
28 associated with the throttle valve so as to open and close 15 pedal 14. 

the throttle valve and being magnetically coupled with the The magnetic coupling means 30 is so magnetically set 
accelerator interlocking member 26. that the accelerator interlocking member 26 is released from 
In the illustrated embodiment, the magnetic coupling & c throttle interlocking member 28 as soon as a pedalling 
means 30 may be provided on a portion (an upper half force t0 or niore than a pedalling force applied to a 
portion) 16A of the accelerator arm 16 opposite to the 20 br ^ e I*dal is abruptly applied to the accelerator pedal 14. 
accelerator pedal 14 relative to the pivotal point (a position Jhis causes the accelerator arm 16 and the accelerator 
where the accelerator arm 16 is supported) of the accelerator interlocking member 26 to be pivotally moved while the 
arm 16. This advantageously causes a principle of leverage throttle interlocking member 28 is left at the original posi- 
of the magnetic coupling means 30 to act as described with *ion adjacent to the wall 20A of the vehicle body 20 
reference to the operation of the device of the invention. 23 (corresponding to the position of the throttle interlocking 
Also, in the illustrated embodiment, as shown in FIGS. 1 and member 28 when the accelerator pedal 14 is not pushed 
2, the accelerator interlocking member 26 may comprise an down) as shown in FIG. 5 in accordance with an urging force 
attraction plate 32 of magnetic material such as iron or the applied to the throttle cable 18 in a leftward direction as 
like mounted by welding or the like on an end (a free end) viewed in FIG. 1, a mass of the whole throttle interlocking 
16a of the upper half portion 16 A of the accelerator arm 16 30 member 28. a leverage of the accelerator arm 16 and a set 
at the back face thereof (a lefthand face of FIG. 1) so as to magnetic force of the permanent magnets 38 before the 
extend while crossing the accelerator arm 16. The throttle accelerator interlocking member 26 and the throttle inter- 
interlocking member 28 may comprise a cable holder 34 of locking member 28 coupled with each other by magnetic 
channel steel at a lower horizontal portion 35 thereof piv- attraction of the permanent magnets 38 are moved together 
otally supported by the support shaft 24 and having a length 35 witn each otner by the accelerator arm 16. Particularly, since 
corresponding to that of the upper half portion 16A of the the leverage of the accelerator arm 16 causes the attraction 
accelerator arm 16, A magnet mount plate 36 is secured by plate 32 to be moved so that it is separated from the 
welding or the like to a pair of flange walls 34a and 34b and permanent magnets 38 sequentially from the upper portion 
disposed therebetween so as to face the attraction plate 32 thereof, the accelerator arm 16 having the attraction plate 32 
and two permanent magnets 38 are secured to the magnet 40 held thereon is easily moved while the permanent magnets 
mount plate 36. The permanent magnets 38 have a magnetic 38 are left so as to release the magnetic coupling when the 
cover 40 of iron adapted to cover the faces of the permanent accelerator arm 16 is abruptly pivotally moved in the same 
magnets 38 excluding the face corresponding to the attrac- manner as the brake pedal is pushed down, but not is slowly 
tion plate 32. The two permanent magnets 38 may be pivotally moved in the same manner as in the normal 
disposed symmetrically on both sides of the accelerator arm 45 operation of the accelerator. 

16 relative thereto, respectively. In FIG. 1. reference The device 10 of the invention further comprises stop 
numeral 42 designates an engaging member secured by means 46 to stop the movement of the throttle interlocking 
welding or the like to the cable holder 34 on its upper face member 28 at the accelerator pedalling position where the 
to engage a stop member secured to the vehicle body 20 accelerator interlocking member 26 exceeds the furthermost 
when the accelerator pedal 14 is moved for more than a 50 pedalling position of the normal accelerating operation so 
predetermined distance as described later. The engaging that only the accelerator interlocking rncmber 26 further 
member 42 serves to prevent the throttle interlocking mem- moves to release the accelerator interlocking member 26 
ber 28 from being moved beyond the stop member. from being magnetically coupled with the throttle interlock- 
As shown in FIG. 1, the cable body 18B of the throttle ing member 28. 
cable 18 extends through an extending hole 20a in the wall 55 In the illustrated embodiment, this stop means 46 may 
20A of the vehicle body 20 and an extending hole 34c in the comprise a first stop member 48 to stop further pushing 
cable holder 34. A spherical body holder 44 is securely down of the accelerator pedal in the normal accelerating 
connected to the front end (the righthand end of FIG. I) of operation so as to set the furthermost pedalling distance and 
the cable body 18B and engaged with the cable holder 34 so a second stop member 50 to be engaged against the engaging 
that the cable body 18B is not drawn out of the cable holder 60 member 42 of the throttle interlocking member 28 so that the 
34. As shown in FIG. 6. the extending hole 34e is so tapered throttle interlocking member 28 is released from being 
that the inner diameter of the extending hole 34c is gradually magnetically coupled with the accelerator interlocking 
larger and larger toward the inside of the vehicle body (in the member 26 because the throttle interlocking member 28 
leftward direction as viewed in FIG. 1) so that the front end never further moves in the accelerating direction while the 
of the cable body 18B is never bent when the magnetic 65 first stop member 48 is deformed when the accelerator pedal 
coupling means 30 is pivotally moved about the support 14 is pushed down beyond the furthermost pedalling dis- 
shaft 24. tance of the normal accelerating operation. 
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In the illustrated embodiment, as shown in FIGS. 1 and 2. shown in FIG. 8A and an actuator 68 to drive the lock arm 

the Ant stop member 48 may comprise a stationary extend- 66 between a locking position and a lock releasing position, 

ing piece 52 downwardly extending from the base 22 so as The lock arm 66 is mounted on the inner wall face of the 

to face the accelerator arm 16 and a stop body 54 secured to support hole 64a in the bracket 64 and held by a spring 70 

the stationary extending piece 52. The stop body 54 may be 5 engaging the inner face of the lock arm 66 so as to release 

formed of resilient material such as hard rubber or the like the lock means from the locking position (see FIG. 8A). The 

being deformed by pushing down the accelerator pedal 14 actuator 68 may comprise a pushing type linear solenoid 72 

beyond the furthermost pedalling distance of the normal mounted on an extension 64A extending from the bracket 64 

accelerating operation. Also, it may be formed of a cylin- as shown in FIG. 8A with a pushing rod lib integrally 

drical body of plastically deformable material such as hard 10 provided on an armature 72a engaging a free end of the lock 

glass or the like as shown in FIG. 31, for instance which is arm 66. 

plastically deformed to allow the accelerator arm 16 to be Thus, the lock arm 66 is normally positioned so as to be 

moved by pushing down the accelerator pedal 14 beyond the released from the locking condition by the spring 70. and 

furthermost pe da ll in g distance of the normal accelerating therefore the accelerator erroneous operation preventing 

operation. The cylindrical body may be so disposed as that 15 device 10 can prevent the accelerator from being errone- 

the front face of the accelerator arm 16 is engaged against ous | v operated as described in detail later. However, when 

the peripheral face of the cylindrical body, but may be the linear solenoid 72 is energized, the armature 72a is 

preferably so disposed that the accelerator arm 16 is engaged magnetically attracted in the downward direction as viewed 

against the longitudinal end face of the cylindrical body. Of i n FIG. 8A so that the pushing rod 72b pushes the lock arm 

course, the stop body 54 of plastically deformable material 20 $6 against the spring 70 with a leading hook portion 66a of 

is not limited to one of cylindrical form. thc lock ^ ^ hooked on the accelerator arm 16 as 

As shown in FIG. 1. thc second stop member 50 may indicated by a dotted line of FIG. 8A. Thus, the accelerator 

comprise a stop body 56 secured to the vehicle body 20 by interlocking member 26 and the throttle interlocking mcm- 

any suitable means. The stop body 56 is set at a position ber 28 of the magnetic coupling means 30 are never released 

where the engaging member 42 of the throttle interlocking 25 from the magnetic coupling condition so that the accelerator 

member 28 never engages the stop body 56 at the pedalling arm 16 is effectively integral with the throttle cable 18. In 

distance of the normal accelerating operation (see FIG. 3). FIG. I, reference numeral 74 designates a switch provided 

However, the engaging member 42 of the throttle interlock- on a driver panel and connected through a lead wire 73 

ing member 28 engages the stop body 56 as the accelerator between a battery 75 and the linear solenoid 72 so that the 

arm 16 is moved beyond the furthermost pedalling distance 50 linear solenoid 72 is energized or disenergized. 

of the normal accelerating operation while thc first stop The accelerator erroneous operation preventing device 10 

member 48 is deformed (see FIG. 4). 0 f the invention may further comprise erroneous operation 

In the illustrated embodiment, the first stop member 48 warning means 76 to warn to a driver mat the accelerator is 

may be so disposed as to face the lower half portion of the erroneously operated. As shown in FIG. 1. this erroneous 

accelerator arm 16 on the rear face thereof (the lefthand face 35 operation warning means 76 may comprise a switching 

of FIG. 1). but may be so disposed as to face the upper half element 80 held on a support 78 which is in turn secured by 

portion 16A of the accelerator arm 16 on the front face welding or the like to the flange walls 34a and 342? of the 

thereof (the righthand face of FIG. 1). The second stop cable holder 34 so as to face the rear face of the upper half 

member 50 may be disposed at the area of an arc motion portion 16A of the accelerator arm 16 and a warning circuit 

about the support shaft 24 of the engaging member 42 40 82 connected through a lead wire 81 to the switching 

mounted on the top of the throttle interlocking member 28, clement 80 and to be driven thereby. The warning circuit 82 

but may be disposed so as to engage the engaging member is omitted in FIGS. 2 through 5. 

which is not mounted directly on the throttle interlocking The warning circuit 82 may preferably include a speech 

member 28. but on the portion of the cable body 18B synthesis system 82B issuing a speech of "Please release thc 

exposed out of the outer case 18A so that the cable body 18B foot from the pedal" or the like, for example as well as a 

of the throttle cable 18 stops at the predetermined position. warning device 82A such as a buzzer or the like. There may 

As shown in FIGS. 1 and 2. there may be provided be provided a lead wire elastic portion 81A at a portion of 

position control means 58 to control the position of the the lead wire 81 to allow thc lead wire 81 to be expanded and 

throttle interlocking member 28 so as not to further move M contracted when the throttle interlocking member 28 

beyond the position of FIG. 1 in the leftward direction together with the switching element 80 is pivotally moved 

thereof. The position control means 58 may comprise a stop about the support shaft 24. 

member 60 in the form of rod extending from the base 22 in An operation of the device of the invention will be 

the rearward direction and then bent so as to engage the rear described with reference to FIGS. 1 through 5, the lock 

face of the cable holder 34 of the throttle interlocking J5 means 62 is normally positioned to be released from the lock 

member 28. condition as aforementioned. Also, the accelerator interlock- 

The accelerator erroneous operation preventing device 10 ing member 26 and the throttle interlocking member 28 are 

of the invention may further comprise lock means 62 to lock normally integral to each other by magnetically coupling the 

the accelerator interlocking member 26 with the throttle permanent magnet 38 with the attraction plate 32. 

Interlocking member 28 so that they arc never released from w Accordingly, when the accelerator pedal 14 is pushed 

the magnetic coupling condition when the function of pre- down with the normal operation of the accelerator, the 

venting the accelerator from being erroneously operated is accelerator arm 16 serves to pull the throttle cable 18 from 

not required. the condition of FIG. 1 to the condition of FIG. 3 in case of 

An example of the lock means 62 is shown in FIGS. 7. 8 A the accelerator pedal is furthermost pushed down to open the 

and 8B. The lock means 62 may comprise a lock arm 66 65 throttle valve to increase the revolution speed of the engine 

pivotally supported on a bracket 64 mounted on the side of and the running speed of the vehicle. Even when the 

the cable holder 34 at a supporting hole 64a thereof as accelerator pedal 14 is pushed down for the furthermost 
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pedalling distance, the accelerator arm 16 engages the first as the accelerator pedal 14 is erroneously strongly pushed 
stop member 48 of the stop means 46 and therefore the down in place of the brake pedal, the attraction plate 32 of 
accelerator arm 16 is not moved further. Since the normal the accelerator interlocking member 26 moves beyond the 
operation of the accelerator is by relatively slowly pushing second stop member 50 while the resilient stop body 54 is 
down or releasing the accelerator pedal 14, the magnetic 5 deformed as shown in FIG. 4. On the other hand, since the 
coupling condition of the magnetic coupling means 30 is engaging member 42 of the throttle interlocking member 26 
never released. Also, since abrupt acceleration on passing engages the second stop member 50 so as not to move 
another vehicle will be made in the condition of pushing beyond the second stop member 50, the attraction plate 32 
down the accelerator by some degree, the accelerator arm 16 of the accelerator interlocking member 26 is released from 
is moved in the accelerating direction while the magnetic l0 being magnetically coupled with the permanent magnets 38 
coupling condition of the magnetic coupling means 30 is of the throttle interlocking member 28 so as to move beyond 
maintained, but since the pedalling distance thereof never the second stop member 50 while the throttle interlocking 
reaches the degree by which the accelerator arm 16 deforms member 28 is left at the second stop member 50. The throttle 
the first stop member 48. the coupling condition of the interlocking member 28 is immediately returned to the 
attraction plate 32 and the permanent magnets 38 of the 15 accelerator releasing position by the throttle cable 18 con- 
magnetic coupling means 30 is never released by the con- nected to the throttle valve and normally urged by the spring 
dition of pushing down the accelerator pedal. or the like to close the throttle valve, which causes the 
In the motor vehicle having the automatic transmission accelerator to be prevented from being erroneously oper- 
mounted thereon, a driver sometimes operates while the atcd. 

accelerator pedal 14 is released from the foot. On such a 20 ^ ^ manner, either in case that abruptly initiating to 
condition, the accelerator pedal 14 is sometimes erroneously push down the accelerator pedal 14 causes the magnetic 
pushed down in spite of the brake pedal being intended to be coupling means 30 to be released from the magnetic cou- 
pe shed down. In this case, as a pedalling force equal to or pling condition to prevent the accelerator from being erro- 
more than the pedalling force to be applied to the brake neousty operated, or in case that abruptly pushing down the 
pedal is applied to the accelerator pedal 14. the magnetic 25 accelerator pedal 14 in place of the brake pedal during the 
coupling means 30 is released from the coupling condition normal pedalling operation of the accelerator causes the 
thereof because it is so magnetically set to immediately magnetic coupling means 30 to be released from the mag- 
release the accelerator interlocking member 26 from the netic coupling condition by the stop means 46 to prevent the 
throttle interlocking member 28 by such abrupt operation of accelerator from being erroneously operated, since the 
the accelerator pedal 14. More particularly, before the 30 switching element 80 of the erroneous operation warning 
throttle interlocking member 28 is moved together with the means 76 is closed by moving far away from the accelerator 
accelerator interlocking member 26 through the accelerator arm 16. the warning circuit 82 is energized so that the buzzer 
arm 16 by pushing down the accelerator pedal 14. the is driven or the speech of "Please release the foot from the 
accelerator arm 16 and the accelerator interlocking member pedal*' or the like is issued. Thus, the driver can recognize 
26 are pivotally moved in accordance with the pedalling 33 the erroneous operation of the accelerator. Therefore, the 
distance of the accelerator pedal 14 while the throttle driver can switch from the accelerator pedal to the brake 
interlocking member 28 is left at the original position as pedal immediately to decelerate or stop the vehicle, 
shown in FIG. 5. which is caused by the urging force applied As the driver recognizes the erroneous operation of the 
to the throttle cable 18, the mass of the whole throttle accelerator and releases his foot from the accelerator pedal 
interlocking member 28. the leverage of the accelerator arm 40 14. the accelerator arm 16 is moved by the coil spring 23 so 
16 and the set magnetic force of the permanent magnets 38. as to again couple the accelerator interlocking member 26 of 
Since the leverage of the accelerator arm 16 causes the the magnetic coupling means 30 with the throttle interlock- 
attraction plate 32 to be moved so that it is separated from ing member 28 thereof. In this manner, since only releasing 
the permanent magnets 38 sequentially from the upper the foot from the accelerator pedal 14 causes the magnetic 
portion thereof, when the accelerator arm 16 is pivotally 45 coupling means 30 to be returned to the original condition, 
moved not slowly as in the normal operation of the the accelerator can be again normally operated, 
accelerator, but abruptly as in the erroneous operation of the in case that there is required no erroneous operation of the 
accelerator in place of the brake, the accelerator arm 16 accelerator, the switch 74 of the lock means 62 is closed to 
having the attraction plate 32 held thereon is more easUy energize the linear solenoid 72 so as to magnetically attract 
moved while the permanent magnets 38 are left to release 50 the armature 72a. This causes the pushing rod 72*> integral 
the magnetic coupling condition of the magnetic coupling to the armature 72a to push the lock arm 66 against the 
means 30. spring 70 from the solid line position of FIG. 8A to the 

Accordingly, in spite of the accelerator pedal 14. being dotted line position thereof, which causes the end hook 

pushed down, the throttle cable 18 is hardly pulled as shown portion 66a of the lock arm 66 to hook the accelerator arm 

in FIG. 5 and therefore the vehicle is never accelerated. This 55 16 so that the accelerator interlocking member 26 and the 

means that the accelerator can be prevented without any throttle interlocking member 28 are integrally locked with 

time delay from being erroneously operated because the each other. This integrally connects the accelartor arm 16 to 

accelerator pedal 14 is disconnected from the throttle cable the throttle cable 18 so that the vehicle is driven with the 

18 at the same time when the accelerator erroneous opera- normal operation of the accelerator, 
tion is detected. ^ acce i e rator erroneous operation preventing device 10 

Next, in case that the vehicle is driven while the accel- of the invention can be manufactured and sold as a unit 
erator is normally operated with the foot contacting the assembly together with the accelerator pedal 14 and there- 
accelerator pedal 14. the accelerator pedal 14 is sometimes fore the device of the invention can be easily assembled in 
pushed down with the pedalling force equal to or more than the existing vehicles. Since the existing vehicles have the 
the pedalling force applied to the brake pedal. In this case. 65 throttle cable 18 connected directly to the accelerator arm 
the accelerator arm 16 provided on the side of the accelerator 16. the throttle cable is disconnected from the accelerator 
interlocking member 26 engages the first stop member 4. but arm 16. the accelerator pedal and the accelerator arm 
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mounted on the existing vehicle are replaced by the assem- axis and extending through the attraction plate 32 and the 
biy of the device of the invention and the throttle cable 18 cable holder 34 so that they are slidably guided. Thus, the 
is connected to the throttle interlocking member 28 of the accelerator interlocking member 26 and the throttle inter- 
device of the invention. locking member 28 of the magnetic coupling means 30 are 

me accelerator erroneous operation preventing device 10 J «»^ed along the guide rods 90 and 90\ 

constructed in accordance with another embodiment (a ^ owa » 9. and 12 through 14. the position 

second ernbodinxnt) of the invention is shown in FIGS. 9 contro1 """J 58 ^ con f? e "P'^f *»P u «*mbers «0 

through 14. In these figures, the same reference numerals as ™* nt ^ °° th = I T^ D °L^ f ^ 2™* !? 

*u • r^^o * *u u o a * rf. * facing to the cable holder 34, The stop members 60 may be 

those in FIGS. 1 through 8 designate the same components. c * . . . c . y 7 

in formed of hard rubber, for example. 

Hie device of the second embodiment is substantially Sine* the operation of the accelerator erroneous operation 

identical to that of the first embodiment except that toe Qf ^ accelerat0f 10 

in accordance with the second embodi- 

^ D ^ C0 ^ n 8^ sMl$ ^^^t^^ ment is substanUally identical to that of the first 

casing 84 winch is in turn mounted on the vehicle body (not cmbodimcnti mc ^tailed description thereof will be omit- 

shown) and there is provided guide means to linearly guide tcd Howcvcn m ^ second embodiment the magnetic 

the accelerator interlocking member 26 and the throtOe ^ means ^ ^ mdcpcndcDt from ^ pivotal move . 

interloclong member -28 of th< nugneUc couplmg m<^ 30 ment ^ &c accclcrator ^ M aDd guidc4 by mc 

within the casing 84. Also, the attraction plate 32 of the guid c means 86. which is different from the movement of the 

accelerator interlocking member 26 is not mounted direcUy ^ ^ 30 of the first embodiment Thus, 

on toe accelerator arm 16. but connected to a free end 16a sincc ^ te rf ^ accclcrator arm 16 is not acted to 

of the accelerator arm 16 through a connecting rod 88. ^ attraction plate 32 ^ * magnetically attracted onto 

As shown in FIG. 9. the casing 84 may comprise crown- tlie permanent magnets 38, all the permanent magnets 38 are 

like casing halves 84A and 84B. which arc joined with each simultaneously removed away from the attraction plate 31 

other in the form of a socket or faucet. The casing 84 may mc attracting force of the permanent magnets 38 

be formed by containing the magnetic coupling means 30 ^ w hich is required to initially release the magnetic coupling 

within the casing 84 and then joining the casing halves 84A condition and more particularly to remove the attraction 

and 84B by any suitable means. plate 32 far away from the permanent magnets 38 by 

As shown in FIGS. 9 and 10. the connecting rod 88 may pushing down the accclcrator pedal 14 in place of the brake 

extend through an extending hole 84£ in the casing half 84B pedal while the vehicle is driven with the foot being released 

of the casing 84 with one end (rear end) thereof pivotally ^ from the accelerator pedal 14 can be lower than that of the 

supported by a pin 33 on a fork-like bracket 32a of the first embodiment. In the illustrated embodiment, since the 

attraction plate 32 and with the other end (front end) thereof position where the connecting rod 88 is connected to the 

pivotally supported by a pin 17 on a fork-like bracket 16* accelerator interlocking member 26 and the position where 

provided on the inner face of the accelerator arm 16 at the the throttle cable 18 is connected to the throttle interlocking 

free end 16a thereof. As shown in FIGS. 12 and 13. the 33 member 28 are located on the center axes of the interlocking 

extending hole 84b in the casing half 84B has the inner members, the leverage of the accelerator arm cannot be 

diameter enough for the connecting rod 88 to be allowed to used But, it will be apparent to the those skilled in the art 

be pulled while inclined as the accelerator arm 16 is pivot- that the positions of connection may be displaced from the 

ally moved and for the bracket 32a to enter the extending center axes so that the leverage can be applied to the 

hole 84*. 4Q magnetic coupling means 30. 

In the illustrated embodiment the throttle interlocking In the second embodiment FIG. 12 corresponds to FIG. 

member 28 may comprise four permanent magnets 38 3 of the first embodiment and illustrates the accelerator 

mounted on toe crown-like cable holder 34 in a manner pedal to be pushed down to the furthermost pedalling 

equally spaced in a peripheral direction (see FIG. 11). and distance while the accelerator is normally operated. FIG. 13 

may be covered with the magnetic covers 40 except for the 45 corresponds to FIG. 4 of the first embodiment and illustrates 

portion facing the attraction plate 32 in the same manner as the accelerator pedal 14 to be erroneously in place of the 

in the first embodiment Since the permanent magnets 38 can brake pedal from toe condition of toe accelerator pedal 14 

be mounted directly on the cable holder 34. the magnet being pushed down, but the accelerator to be prevented from 

mounting plate 36 for toe first embodiment is omitted. The being erroneously operated. FIG. 14 corresponds to FIG. 5 

throttle cable 18 extends through the extending hole Ma in 50 of the first embodiment and illustrates the accelerator pedal 

the casing 84 and through the extending hole 34c in the cable 14 to be erroneously in place of the brake pedal from the 

holder 34 and connected to the throttle interlocking member condition of the foot being released from the accelerator 

28 as that toe throttle cable 18 is prevented from being pedal 14, but the accelerator to be prevented from being 

removed out of the throttle interlocking member 28 by toe erroneously operated. 

cable holder 44. The engaging member 42 of the throttle 55 As in the first einbodiment there may be provided the 

interlocking member 28 may be in the form of ring mounted erroneous operation warning means 76, only toe switching 

on the crown-like cable holder 34 at the inner peripheral end element 80 of which is shown in FIG. 9. The switching 

there of while the stop body 56 of the second stop member element 80 may be connected to the warning circuit 82 

SO which the engaging member 42 engages is in the form of which may be identical to that of the first embodiment The 

a ring mounted on the half 84B of the casing 84 at the inner $o erroneous operation warning means 76 is shown to be 

periphery thereof. Since the magnetic coupling means 30 omitted in FIGS. 11 through 14. Although also omitted in 

linearly moves through the guide means 86, the extending FIGS. 9 through 14. there may be provided lock means to 

hole 34c may be not tapered as in the first embodiment but lock the coupling condition of the magnetic coupling means 

linearly formed. 30. The casing 84 may be provided with escaping holes 

The guide means 86 may comprise a pair of guidc rods 90 65 through which parts such as the lock arm for the lock means 

and 90* provided within the casing 84 on both sides of and enter the casing 84 while they are never interfered with the 

parallel to toe center axis thereof and in parallel to the center casing 84. 
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The accelerator erroneous operation preventing device 10 
constructed in accordance with a further embodiment (a 
third embodiment) of the invention is shown in FIGS. 15 
through 19. In these figures, the same reference numerals as 
those of FIGS. 1 through 14 designate the same components. 5 

The device of the third embodiment is substantially 
identical to that of the second embodiment, except that there 
is provided no cylindrical casing 84 containing the magnetic 
coupling means 30 and also no guide means to guide the 
accelerator interlocking member 26 and the throttle inter* 10 
locking member 28 of the magnetic coupling means 50 and 
that the attraction plate 32 of the accelerator interlocking 
member 26 is mounted directly on the accelerator arm 16. 

Accordingly, in the third embodiment, when the accel- 
erator pedal 14 is pushed down on the normal operation of 13 
the accelerator, the magnetic coupling means 30 is pivotally 
moved together with the accelerator arm 16 about the 
support shaft 24. in the same manner as in the first embodi- 
ment The stop member 56 is mounted in the area of the 
vehicle body 20 where the cable holder 34 of the throttle 20 
interlocking member 28 is pivotally moved and at the 
position where the engaging member 42 on the throttle 
interlocking member 28 engages the stop member 56 when 
the accelerator arm 16 further moves until the first stop 
member 48 is deformed after the accelerator arm 16 engages 25 
the first stop member 48. Furthermore, in the same manner 
as in the first embodiment, the extending hole 34c is so 
tapered that the throttle cable 18 is prevented from being 
bent at the portion where it extends through the cable holder ^ 
34. 

Since the operation of the accelerator erroneous operation 
preventing device 10 in accordance with the third embodi- 
ment is substantially identical to those of the first and second 
embodiments, the detailed description thereof will be omit- 35 
ted. However, in the third embodiment, the magnetic cou- 
pling means 30 is pivotally moved in the same manner as in 
the first embodiment, which is different from that of the 
second embodiment Thus, since the leverage of the accel- 
erator arm 16 is applied to the attraction plate 32 which is ^ 
magnetically attracted onto the permanent magnets 38. the 
attraction plate 32 is pivotally moved while it is separated 
sequentially from the upperside permanent magnet 38 
toward the lowerside permanent magnets 38 when the 
accelerator pedal 14 is abruptly pushed down in place of the 4J 
brake pedal from the condition of driving the vehicle with 
the foot being releasing from the accelerator pedal 14 with 
the pedalling force equal to or more than the pedalling force 
applied to the brake pedal. Therefore, only the accelerator 
interlocking member 26 can be pivotally moved in associa- w 
tioo with the accelerator pedal 14 without accompanying the 
throttle interlocking member 28 while it is left at the original 
position so that the magnetic coupling condition of the 
magnetic coupling means 30 is released (see FIG. 19). 

In the third embodiment, the condition of FIG. 17 corre- 55 
sponds to those of FIG. 3 of the first embodiment and of FIG. 
12 of the second embodiment, the condition of FIG. 18 
corresponds to those of FIG. 4 of the first embodiment and 
of FIG. 13 of the second embodiment and the condition of 
FIG. 19 corresponds to those of FIG. 5 of the first embodi- & 
ment and of FIG. 14 of the second embodiment 

As in the first embodiment, there is provided the errone- 
ous operation warning means 76. only the switching clement 
80 of which is shown in FIG. 15. The switching element 80 
may be connected to the warning circuit not shown in the 65 
same manner as in the first embodiment. The erroneous 
operation warning means 76 is omitted in FIGS. 16 through 
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19. Although also shown to be omitted in FIGS. 15 through 
19. there may be provided lock means to lock the coupling 
condition of the magnetic coupling means 30. 

The accelerator erroneous operation preventing device 10 
constructed in accordance with a further embodiment (a 
fourth embodiment) of the invention is shown in FIGS. 20 
through 25. In these figures, the same reference numerals as 
those of FIGS. 1 through 19 designate the same components. 

In the fourth embodiment the magnetic coupling means 
30 is provided on the side of the accelerator arm 16 having 
the accelerator pedal 14 relative to the support shaft 24, 
which is different from the first through third embodiments 
in which the magnetic coupling means 30 is provided on the 
side of the accelerator arm 16 opposite to the accelerator 
pedal 14 relative to the support shaft 24. 

The accelerator arm 16 may comprise a throttle interlock- 
ing arm portion 92A pivotally supported on the support shaft 
24 and having a free end to which the throttle cable (not 
shown) is connected and an accelerator interlocking arm 
portion 92B pivotally mounted by a pin 94 on the throttle 
interlocking arm portion 92A and haying the accelerator 
pedal 14 mounted thereon. As shown in FIG. 21. a portion 
92b of the accelerator interlocking arm portion 92B pivot- 
ally mounted on the throttle interlocking arm portion 92A 
may be in the form of fork and the fork-like end 92b is 
pivotally mounted by the pin 94 on the throttle interlocking 
arm portion 92A so as to be disposed on both sides of the 
arm portion 92A. 

The magnetic coupling means 30 may be provided 
between the throttle interlocking arm portion 92A and the 
accelerator interlocking arm portion 92B on the side of 
accelerator pedal 14 relative to the pin 94 which pivotally 
supports the arm portions 92A and 92B. The magnetic 
coupling means 30 may comprise a permanent magnet 38 
mounted on the throttle interlocking arm portion 92 A and a 
permanent magnet 38A mounted on the accelerator inter- 
locking arm portion 92B so as to face the permanent magnet 
38. Therefore, in the illustrated embodiment the throttle 
interlocking arm portion 92A constitutes the throttle inter- 
locking member 28 while the accelerator interlocking arm 
portion 92B constitutes the accelerator interlocking member 
26 and the members 26 and 28 arc integrally coupled with 
each other by magnetically attracting them to each other. 
There may be provided a spring 96 between the throttle 
interlocking arm portion 92A and the accelerator interlock- 
ing arm portion 92B to be pulled toward each other in order 
to urge the accelerator interlocking arm portion 26 and the 
throttle interlocking arm portion 28 to be normally integrally 
coupled with each other by magnetically attracting them to 
each other by means of the permanent magnets 38 and 38 A. 

The first stop member 48 of the stop means 46 may 
comprise a stop body 54 provided on a floor 20B of the 
vehicle while the second stop member 50 may comprise a 
rod- lite stop body 56 extending from the throttle interlock- 
ing arm portion 92 A. The accelerator interlocking arm 
portion 92B engages the stop body 54 of the first stop 
member 48 at the furthermost pedalling distance of the 
normal accelerating operation while the stop body 56 of the 
second stop member 50 engages the floor 20B when the 
accelerator interlocking member 26 is further moved down- 
wardly while the stop body 54 of the first stop niembcr 48 
is deformed by applying to the accelerator pedal 14 the 
pedalling force equal to or more than the pedalling force 
applied to the brake pedal. 

As shown in FIGS. 20 and 25. the lock means 62 may 
comprise a locking rod 100 integrally provided on the 
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armature 98a of the Linear solenoid 98 which is in turn Since the accelerator interlocking member 26 and the 

mounted on the throttle interlocking arm portion 92A at the throttle interlocking member 28 are normally integrated with 

end thereof opposite to the throttle cable and an engaging each other by the permanent magnets 38 and 38 A, the whole 

member 102 integrally provided on the accelerator inter- accelerator arm 16 can be pivotally moved in accordance 

locking member 92B and having an engaging hole 102a 5 w jtfa the pedalling distance of the accelerator pedal 14 while 

provided therein to insert the locking rod 100. A spring 104 ^ condition of FIG. 20 is maintained, so that the accelera- 

serves to hold the locking rod 100 to be removed out of the tof j s normally operated 

engaging hole 102a in the engaging member 102 by urging T ^ * ^ . j ^ * ^ 

me Trnlture 98a to be noLSlly moved in a leftward ta «« *" ftere " BO ~™dera*<>» of „*f 

direction as viewed in FIG. 25. Therefore, when the linear in ^neous operauon of theacceteator. the linear solenoid 98 

solenoid 98 is energized, the armature 9Sc is magnetically 10 of^o^u^^lutn^^tov^^i^^ 

attracted against the spring 104 in a rightward Erection as ^ T^*"^ ^ S T T??£ ^ 

viewed in FIG. 25 to insert the locking rod 1*0 into the ^ inature 98a w be l u,se " c f mt0 * e en 8 a g?8 h °' e 102 ^ * 

engaging hole 102,, in the engaging member 102. which ^ 10 . 2 » sh ° wn m ™- ™ » " » 

causeTme accelerator interlocking member 26 and the „ '"tc^ ^ accelerator "^lodong member 26 with the 

throttle interlocking member 28 to be integrally locked to 13 throWc ">tcrioclang member 28^ Thus, since the accelerator 

each other. In FIGS. 20 and 25. a reference numeral 106 ^ 16 j"" 1 throttle cable 18 are integrally connected 

designates a guide member to guide the locking rod 100. wlth °* e ^ tte vch, ^ c <*" * ^ whJc °* accel " 

_f . . , . erator is normally operated 

The operation of the accelerator erroneous operation , , m . 

preventing device 10 in accordance with the fourth ernbodi- 20 u ^ "SS?^?' mc Operation the 

ment is substantially identical to those of me first through ^bodimenL FIG. 20 shows only the switching element 

third ernbodiments. However, since an arrangement of the 80 of /noneous ^ration warning means 76, which is 

components is different from those of the first through third coanccL ^ * ^warning circuit identical to the warning 

embodiments, an outline of the operation of the fourth circu ! t 82 of mc ^embodiment The erroneous operation 

embodiment will be described hereinjustbelow. M ^ m fW 76 15 shown 10 »* onHttcd m nGS * 21 

FIG. 23 shows the accelerator pedal 14 erroneously ou ^ 

pushed down in spite of the brake being intended to be M embodiment in which the invention is applied to an 

applied while the vehicle is driven with the foot being <; lcctric vchiclc h shoWD in FIG. 26 and the succeeding 

released from the accelerator pedal 14. In this case, as shown fi S urcs ' ™ c clcctnc vchiclc 200 emprises an electric motor 

in FIG. 23. the accelerator interlocking arm portion 92B or 30 202 controlled °X a controller 201 and rotatably driven by a 

the accelerator interlocking member 26 is pivotally moved battery not shown. Wheels 203 are driven by the electric 

about the pin 94 while the throttle interlocking arm portion motor 202 a cUffcrcQual *>™r 204. 

92A or the throttle interlocking member 28 is left almost at The controller 201 receives a speed signal S from a 

the original position so as to release the accelerator inter- variable resistor 205 which is displaced by an accelerator 

locking member 26 and the throttle interlocking member 28 33 P"** 1 214 to drive the electric motor 202 at the speed 

from the magnetic coupling condition thereof in accordance corresponding to the speed signal S. The speed of the electric 

with the urging force applied to the throttle cable in a vehicle may be controlled by a battery system, a pulse width 

direction in which the throttle valve is opened, the mass of modification system (PWM system) or the like so long as the 

the whole throttle interlocking member 28. the leverage of speed can vary by pushing down the accelerator pedal 214 

the accelerator interlocking arm portion 92B and the set 40 otner ^ aD ^ c aforementioned resistance variation system, 

magnetic force of the permanent magnets 38 and 38A before An erroneous operation preventing device 210 applied to 

the throttle interlocking member 28 is moved together with the electric vehicle may be provided with magnetic coupling 

the accelerator interlocking member 26. sensor means 230 comprising an accelerator interlocking 

Thus, the throttle cable (not shown) is hardly pulled in member 226 mounted on an accelerator arm 216 inter lock- 
spite of the accelerator pedal 14 being erroneously pushed 45 ing with the accelerator pedal 214. a follower member 228 
down even though the brake pedal intends to be pushed urged to be moved in a direction opposite to the pedalling 
down and therefore the vehicle is never accelerated. direction of the accelerator pedal 214 (in a leftward direction 

Next, FIG. 22 shows the accelerator pedal 14 pushed as viewed in FIG. 26) and magnetically coupled with the 

down with the pedalling force equal to or more than the accelerator interlocking member 226 to be moved following 

pedalling force applied to the brake pedal, in case that the 30 toe accelerator interlocking member 226 and a switch ele~ 

vehicle is driven while the accelerator is normally operated. m « nt 280 scrvifl g to detect that the accelerator interlocking 

In this case, as shown in FIG. 22, although the stop body 56 member 226 is released from being magnetically coupled 

of the stop member 50 on the throttle interlocking arm with mc follower member 228 to generate an accelerator 

portion 92A or the throttle interlocking member 28 is erroneous operation signal. 

engaged against the floor 20B so as not to be further moved 55 In the illustrated embodiment, the magnetic coupling 

down, the accelerator interlocking arm portion 92B or the sensor means 230 may be substantially identical to the 

accelerator interlocking member 26 can be pushed down magnetic coupling means 30 except that the magnetic cou- 

while the stop body 54 of the first stop member 48 is pling sensor means 230 may have the follower means 228 by 

deformed. This causes the permanent magnet 38A on the which the throttle interlocking member 28 of the magnetic 

accelerator interlocking member 26 to be released from €0 coupling means 30 shown in FIGS. 1 through 8 may be 

being magnetically coupled with the permanent magnet 38 replaced and that the switch element 280 is added thereto, 

on the throttle interlocking member 28. Thus, the throttle Of course, the accelerator erroneous operation preventing 

interlocking member 28 is immediately returned by the device 210 for the electric vehicle comprises stop means 246 

throttle cable normally urging the throttle valve to be closed to stop the follower member 228 from further moving 

to the position where the accelerator is released (the position 63 beyond the furthermost pedalling position of the normal 

corresponding to one of FIG. 23). which causes the acccl- operation of the accelerator, position control means 258 to 

erator to be prevented from being erroneously operated. control the position of the follower member 228 to stop it 
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from further moving in a leftward direction as viewed in 
FIG. 26 from the position of FIG. 26. lock means 262 to lock 
the accelerator interlocking member 226 and the follower 
member 22$ from being released from the magnetic cou- 
pling condition thereof when there is required no function of 
preventing the accelerator from being erroneously operated 
and erroneous operation warning means to warn to a driver 
that the accelerator is erroneously operated, which are 
identical to the stop means 46. the position control means 58. 
the lock means 62 and the erroneous operation warning 
means 76 which the device of the first embodiment com- 
pises. 

In the illustrated embodiment, the erroneous operation 
warning means 276 may comprise a warning circuit 282 
driven by a signal received from the switch element 280 of 
the magnetic coupling sensor means 230. The warning 
circuit 282 may include a warning device 282A such as a 
buzzer and a speech synthesis system 282B, which are 
identical to those of the warning circuit 82 of the first 
embodiment. 

Urging means 300 to urge the follower member 228 in a 
leftward direction as viewed in FIG. 26 comprises a spring- 
wound type wire 303 which is formed of wire 302 urged to 
be wound by a spring and mounted on a flame 301 suspend- 
ing from a vehicle body 220. As shown in FIG. 29, the 
urging means 300 may comprise a wire 305 extending 
through a pully block 304 mounted on the flame 301 and a 
weight 306 mounted on the end of the wire 305. As shown 
in FIG. 30. it may comprise a wire 308 connected through 
a spring 307 to the flame 301. In either of the cases, the front 
ends of the wires 302. 305 and 308 (the righthand ends as 
viewed in FIGS. 26. 29 and 30) extend through an extending 
hole 220a in a wall 220A of the vehicle body and a tapered 
extending hole 234c in a holder 234 of the follower member 
228 and is stopped from being removed out of the holder 234 
by a spherical engaging body 244. The urging means 300 of 
FIG. 29 may comprise a cylindrical guide member 309 
secured to the vehicle body 220 by any suitable means to 
guide the weight 306 only in a vertical direction so as to 
prevent the weight 306 from being laterally oscillated during 
the operation of the vehicle. The variable resistor 205 has a 
wiper 205a mounted on the engaging member 242 of the 
follower member 228 to make the resistance variable. Thus, 
the variable resistor 205 generates the speed signal S varying 
in accordance with the pedalling position of the accelerator 
pedal 214 and the electric motor 202 is rotatably driven in 
accordance with the variable speed signal S. 

The other corresponding components of the accelerator 
erroneous operation preventing device 21© to which the 
invention is applied are designated by reference numerals 
having "200** added to the corresponding reference numerals 
of the first embodiment because they are identical to those 
of the first embodiment and the detail description thereof 
will be omitted. 

Since the operation of the accelerator erroneous operation 
preventing device 210 which is applied to the electric 
vehicle 200 is substantially identical to that of the first 
embodiment except that when the accelerator erroneous 
operation signal is generated from the switch element 280 of 
the magnetic coupling sensor means 230 by erroneously 
operating the accelerator, the controller 201 disables the 
operation of the electric motor 202. the detailed description 
thereof will be omitted. When the accelerator pedal 214 is 
pushed down during the normal operation of the accelerator, 
the wiper 205c mounted on the engaging body 242 of the 
follower member 228 is sildably moved, which causes the 
variable resistor 205 to generate the speed signal S corre- 



sponding to the pedalling position of the accelerator pedal 
214 and the electric motor 202 to rotate at the speed in 
accordance with the speed signal, which is different from the 
first embodiment in which the revolution of the engine is 
5 controlled by adjusting the opening degree of the throttle 
valve in accordance with the pedalling distance of the 
accelerator pedal 14. 

The accelerator erroneous operation preventing device 
applied to the electric vehicle may be constructed in accor- 
jo dance with any of the second and third embodiments as well 
as in accordance with the first embodiment shown in FIGS. 
1 through 8. 

Although any of the magnetic coupling means 30 of the 
first through fourth embodiments and the magnetic coupling 
15 sensor means 230 for the electric vehicle may have the 
permanent magnets 38, 38A or 238 used therefor, they may 
be electromagnets. The permanent magnets or the electro- 
magnet may be mounted not on the side of the throttle 
interlocking member 28 or the follower member 228. but on 
20 the side of the accelerator interlocking member 26 or 226 
while the attraction plate may be mounted on the throttle 
interlocking member 28 or the follower member 28. Further, 
the magnet or magnets may be mounted on both sides of the 
accelerator interlocking member 26 or 226 and of the 
25 throttle interlocking member 28 or the follower member 
228. 

INDUSTRIAL UTILITY 

In this manner, the accelerator erroneous operation pre- 
3Q venting device of the present invention never accelerates the 
engine and the vehicle even though the accelerator pedal is 
erroneously pushed down because the throttle valve is never 
opened. More particularly, the accelerator erroneous opera- 
tion preventing device can immediately stop the throttle 
33 valve from being opened without any time delay after the 
erroneous operation of the accelerator because the accelera- 
tor pedal is so arranged that it is disconnected from the 
operating side of the throttle valve. Also, the accelerator 
erroneous operation preventing device can prevent the accel- 
40 erator from being erroneously operated almost while the 
throttle valve is kept closed in accordance with the operation 
of initiating to erroneously push down the accelerator pedal. 

Furthermore, when the accelerator of the electric vehicle 
is erroneously operated, the erroneous operation signal is 
45 supplied to the controller to prevent the erroneous operation. 
In many cases, the electric vehicle is driven without con- 
tacting the accelerator pedal, which will be different from 
the engine mounting vehicle, and therefore the magnetic 
coupling sensor means can generate the erroneous operation 
50 signal immediately after the accelerator pedal is initially 
pushed down from the original position, which causes the 
accelerator to be effectively prevented from being errone- 
ously operated without any acceleration of the electric 
motor. 

55 Furthermore, in any case, as the accelerator pedal is 
released from the foot of the driver, who notices the erro- 
neous operation of the accelerator, the accelerator system 
can be immediately returned to the original normal condition 
and thereafter the accelerator can be again normally oper- 
60 ated. 

The erroneous operation preventing device of the inven- 
tion can be commercially available as an independent 
assembly together with the accelerator pedal, which allows 
them to be easily assembled in the existing vehicles. 
65 I claim: 

1. A device for preventing an accelerator from being 
erroneously operated for a motor vehicle comprising mag- 
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netfc coupling means including an accelerator interlocking 
member interlocking with an accelerator pedal (14) of said 
motor vehicle and a throttle interlocking member associated 
with a throttle valve so as to open and close said throttle 
valve and being magnetically coupled with said accelerator 5 
interlocking member, said magnetic coupling means being 
so magnetically set that said accelerator interlocking mem- 
ber is released from said throttle interlocking member as 
soon as a pedalling force equal to or more than a pedalling 
force applied to a brake pedal is abruptly applied to said 10 
accelerator pedal. 

2. A device for preventing an accelerator from being 
erroneously operated for a motor vehicle as set forth in claim 
1. and either of said accelerator interlocking member and 
said throttle interlocking member of said magnetic coupling is 
means include magnetic material or a magnet while the other 
includes a magnet. 

3. A device for preventing an accelerator from being 
erroneously operated for a motor vehicle as set forth in claim 

1, and further comprising lock means to releasably lock the 20 
magnetic coupling condition of said accelerator interlocking 
member and said throttle interlocking member. 

4. A device for preventing an accelerator from being 
erroneously operated for a motor vehicle as set forth in claim 

1. and wherein an accelerator arm having said accelerator 23 
pedal mounted thereon is pivotally mounted on a vehicle 
body and said magnetic coupling means is provided on a 
side of said accelerator arm opposite to said accelerator 
pedal relative to a pivotal point of said accelerator arm, 

5. A device for preventing an accelerator from being 30 
erroneously operated for a motor vehicle as set forth in claim 

1, and wherein an accelerator arm having said accelerator 
pedal mouDted thereon is pivotally mounted on a vehicle 
body and said magnetic coupling means is provided on a 
side of said accelerator arm having said accelerator pedal 35 
relative to a pivotal point of said accelerator arm. 

6. A device for preventing an accelerator from being 
erroneously operated for a motor vehicle as set forth in claim 
1. and further comprising erroneous operation warning 
means to warn the erroneous operation of said accelerator. 40 
said erroneous operation warning means including switch 
means to detect that said accelerator interlocking member 
and said throttle interlocking member are released from the 
magnetic coupling condition and a warning circuit to warn 
the erroneous operation of the accelerator in accordance as 
with a signal generated by said switch means to detect said 
release from said magnetic coupling condition. 

7. A device for preventing an accelerator from being 
erroneously operated for a motor vehicle comprising mag- 
netic coupling means including an accelerator interlocking SO 
member interlocking with an accelerator pedal of said motor 
vehicle and a throttle interlocking member associated with a 
throttle valve so as to open and close said throttle valve and 
being magnetically coupled with said accelerator interlock- 
ing member and stop means including a stop body formed of 55 
deformable material serving to stop said accelerator inter- 
locking member from further moving beyood the further- 
most pedalling position of the normal operation of said 
accelerator when said accelerator interlocking member 
moves without deforming said stop body, but to allow said 60 
accelerator interlocking member to move beyond said fur- 
thermost pedalling position of the normal operation of said 
accelerator to allow said accelerator interlocking member 
and said throttle interlocking member to be released from 
being coupled with each other when said accelerator inter- 65 
locking member moves beyond said furthermost pedalling 
position and said stop body is deformed. 
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8. A device for preventing an accelerator from being 
erroneously operated for a motor vehicle as set forth in claim 
7, wherein either of said accelerator interlocking member 
and said throttle interlocking member of said magnetic 
coupling means include magnetic material or a magnet and 
the other includes a magnet 

9. A device for preventing an accelerator from being 
erroneously operated for a motor vehicle as set forth in claim 
7. and said magnetic coupling means being so magnetically 
set that said accelerator interlocking member is released 
from said throttle interlocking member as soon as a 
pedalling force equal to or more than a pedalling force 
applied to a brake pedal is abruptly applied to said accel- 
erator pedal. 

10. A device for preventing an accelerator from being 
erroneously operated for a motor vehicle as set forth in claim 
7. further comprising a second stop member serving to stop 
moving of said throttle interlocking member so that it is 
released from being magnetically coupled with said accel- 
erator interlocking member without any further movement 
of said throttle interlocking member in the accelerating 
direction while said first stop member is deformed when said 
accelerator pedal is pushed down beyond said furthermost 
pedalling position in the normal operation of said accelera- 
tor. 

11. A device for preventing an accelerator from being 
erroneously operated for a motor vehicle as set forth in claim 
10. and said first stop member is formed of resilient material 
to be deformed by pushing down said accelerator pedal 
beyond the normal operation of said accelerator. 

12. A device for preventing an accelerator from being 
erroneously operated for a motor vehicle as set forth in claim 
10. and said first stop member is formed of plastically 
deformable material to be plastically deformed to allow said 
accelerator interlocking member to be moved to a position 
where said accelerator interlocking member is released from 
being magnetically coupled with said throttle interlocking 
member by pushing down said accelerator pedal beyond the 
normal operation of said accelerator. 

13. A device for preventing an accelerator from being 
erroneously operated for a motor vehicle as set forth in claim 
7. further comprising guide means to to guide linear forward 
and backward movement of said accelerator interlocking 
member while it is coupled to said throttle interlocking 
member. 

14. A device for preventing an accelerator from being 
erroneously operated for a motor vehicle as set forth in claim 
7. and further comprising lock means to lock said accelerator 
interlocking member and said throttle interlocking member 
when coupled. 

15. A device for preventing an accelerator from being 
erroneously operated for a motor vehicle as set forth in claim 
7. wherein an accelerator arm having said accelerator pedal 
mounted thereon is pivotally mounted on a vehicle body and 
said magnetic coupling means is provided on a side of said 
accelerator arm opposite to said accelerator pedal relative to 
a pivotal point of said accelerator arm. 

16. A device for preventing an accelerator from being 
erroneously operated for a motor vehicle as set forth in claim 
7. and wherein an accelerator arm having said accelerator 
pedal mounted thereon is pivotally mounted on a vehicle 
body and said magnetic coupling means is provided on a 
side of said accelerator arm having said accelerator pedal 
relative to a pivotal point of said accelerator arm. 

17. A device for preventing an accelerator from being 
erroneously operated for a motor vehicle as set forth in claim 
7. and further comprising erroneous operation warning 
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means to warn the erroneous operation of said accelerator. 24. A device for preventing an accelerator from being 
said erroneous operation warning means including switch erroneously operated for an electric vehicle comprising 
means to detect that said accelerator interlocking member magnetic coupling sensor means including an accelerator 
and said throttle interlocking member are released from the interlocking member interlocking with an accelerator pedal 
magnetic coupling condition thereof and a warning circuit to $ 0 f said electric vehicle and a follower member urged to be 
warn the erroneous operation of said accelerator in accor- moved io 4 opposite to „ accelerating direction of 

dance with a signal generated by said switch means to detect said accelerator pedal and being magnetically coupled with 
sa.d release from said magnetic coupling condmon. said a^,^ interlocking member -to move following said 

18. A device for preventing an accelerator from being a -~u« t /w m JLu* r ™a . . Jr. rt „ 

erroneously operated for an electric vehicle characterized by in 

comprising 2ag Q etic coupling sensor means including an 10 sl0 P ™? forme<l of defon^blc matenal serving to stop 
acceleVatoJimerlocking member interlocking with an accel- foUowcr "* raber from movul § txyond the 

erator pedal of said electric vehicle, a follower member fuitheiTD0St Ped^°8 position of the normal operation of 
urged to be moved in a direction opposite to an accelerating said accelerator when said accelerator interlocking member 
direction of said accelerator pedal and being magnetically moves without deforming said stop body, but to allow said 
coupled with said accelerator interlocking member to move 13 accelerator interlocking member to move beyond said fur- 
following said accelerator interlocking member and a switch thermost pedalling position of the normal operation of said 
element to detect that said accelerator interlocking member accelerator to allow said accelerator interlocking member 
and said follower member are released from being magneti- and said follower member to be released from being mag- 
cally coupled with each other to generate an accelerator netically coupled with each other when said accelerator 
erroneous operation signal, said magnetic coupling sensor 20 interlocking member moves beyond said furthermost 
means being so magnetically set that said accelerator inter- pedalling position and said stop body is deformed 
locking member is released from said follower member as 25. A device for preventing an accelerator from being 
soon as a pedalling force equal to or more than a pedalling erroneously operated for an electric vehicle as set forth in 
force applied to a brake pedal is abruptly applied to said claim 24. wherein cither of said accelerator interlocking 
accelerator pedal and being connected to a controller of said 25 member and said follower member of said magnetic cou- 
electric vehicle so that said accelerator erroneous operation pling sensor means includes magnetic material or a magnet 
signal from said switch element serves to prevent said and the other includes a magnet. 

controller from controlling said electric vehicle in an accel- 26. A device for preventing an accelerator from being 
erating direction thereof. erroneously operated for an electric vehicle as set forth in 

19. A device for preventing an accelerator from being 30 claim 24. and said magnetic coupling sensor means being so 
erroneously operated for an electric vehicle as set forth in magnetically set that said accelerator interlocking member is 
claim 18, and either of said accelerator interlocking member released from said follower member as soon as a pedalling 
and said follower member for said magnetic coupling sensor force equal to or more than a pedalling force applied to a 
means includes magnetic material or a magnet while the brake pedal is abruptly applied to said accelerator pedal, 
other includes a magnet. 35 27. A device for preventing an accelerator from being 

20. A device for preventing an accelerator from being erroneously operated for an electric vehicle as set forth in 
erroneously operated for an electric vehicle as set forth in claim 24. further comprising a second stop member (250) 
daim 18, and further comprising lock means to releasably serving to stop moving of said follower member so that it is 
lock the magnetic coupling condition of said accelerator released from being magnetically coupled with said accel- 
interlocking member and said follower member. 40 erator interlocking member without any further movement 

21. A device for preventing an accelerator from being of said follower member in the accelerating direction while 
erroneously operated for an electric vehicle as set forth in said first stop member is deformed when said accelerator 
claim 18. and wherein an accelerator arm having said pedal is pushed down beyond said furthermost pedalling 
accelerator pedal mounted thereon is pivotaily mounted on position in the normal operation of said accelerator. 

a vehicle body and said magnetic coupling sensor means is 45 28. A device for preventing an accelerator from being 
provided on a side of said accelerator arm opposite to said erroneously operated for an electric vehicle as set forth in 
accelerator pedal relative to a pivotal point of said accel- claim 27. and said first stop member is formed of resilient 
erator arm. material to be deformed by pushing down said accelerator 

22 A device for preventing an accelerator from being pedal beyond the furthermost pedalling position in the the 
erroneously operated for an electric vehicle as set forth in 50 normal operation of said accelerator, 
claim 18. and wherein an accelerator arm having said 29. A device for preventing an accelerator from being 
accelerator pedal mounted thereon is pivotaily mounted on erroneously operated for an electric vehicle as set forth in 
a vehicle body and said magnetic coupling sensor means is claim 27, and said first stop member is formed of plastically 
provided on a side of. said accelerator arm having said deformable material to be plastically deformed to allow said 
accelerator pedal relative to a pivotal point of said accel- 55 accelerator interlocking member to be moved to a position 
erator arm. where said accelerator interlocking member is released from 

23. A device for preventing an accelerator from being being coupled with said follower member by pushing down 
erroneously operated for an electric vehicle as set forth in said accelerator pedal beyond the furthermost pedalling 
claim 18. and further comprising erroneous operation warn- position in the normal operation of said accelerator, 
ing means to warn the erroneous operation of said #) 30. A device for preventing an accelerator from being 
accelerator, said erroneous operation warning means includ- erroneously operated for an electric vehicle as set forth in 
ing switch means to detect that said accelerator interlocking claim 24. and further comprising lock means to lock said 
member and said follower member are released from the accelerator interlocking member and said follower member 
magnetic coupling condition thereof and a warning circuit to from being uncoupled from each other, 
warn the erroneous operation of said accelerator in accor- 65 31. A device for preventing an accelerator from being 
dance with a signal generated by said switch means to detect erroneously operated for an electric vehicle as set forth in 
said release from the magnetic coupling condition, claim 24. and wherein an accelerator arm having said 
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accelerator pedal mounted thereon is pivotaUy mounted on 
a vehicle body and said magnetic coupling sensor means is 
provided on 1 side of said accelerator arm opposite to said 
accelerator pedal relative to a pivotal point of said accel- 
erator arm. 

3Z A device for preventing an accelerator from being 
erroneously operated for an electric vehicle as set forth in 
claim 24. and wherein an accelerator arm having said 
accelerator pedal mounted thereon is pivotaUy mounted on 
a vehicle body and said magnetic coupling sensor means is 
provided on a side of said accelerator arm having said 
accelerator pedal relative to a pivotal point of said accel- 
erator arm 
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33. A device for preventing an accelerator from being 
erroneously operated for an electric vehicle as set forth in 
claim 24, and further comprising erroneous operation warn- 
ing means to warn the erroneous operation of said 
accelerator, said erroneous operation warning means includ- 
ing a warning circuit to warn the erroneous operation of said 
accelerator in accordance with a signal generated by switch 
means to detect said release from the magnetic coupling 
condition. 
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